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condition of the engine, and a clogging judging means to 
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passage is clogged in the case the degree of opening of 
the flow regulating valve is greater than the specified 
reference value when the engine is in the specified operating condition. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
danages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust-gas-recirculation path which opens an internal combustion engine's 
flueway and inhalation-of-air path for free passage, and the flow control valve which adjusts the 
flow rate of the exhaust air which flows the inside of said exhaust-gas-recirculation path. The 
amount control means of exhaust gas recirculation which controls the opening of said flow 
control valve according to said internal combustion engine's operational status. Plugging 
detection equipment of the exhaust-gas-recirculation equipment characterized by equipping said 
exhaust-gas-recirculation path with a plugging judging means to judge with plugging having 
occurred when the opening of said flow control valve in case said internal combustion engine is 
in predetermined operational status is larger than a predetermined criteria opening. 
[Claim 2] Said plugging judging means is plugging detection equipment of the exhaust-gas- 
recirculation equipment characterized by the opening of said flow control valve judging with 
plugging having occurred from said criteria opening to said exhaust-gas-recirculation path more 
than the predetermined opening when large. 

[Claim 3] Said criteria opening is plugging detection equipment of the exhaust-gas-recirculation 
equipment according to claim 1 characterized by being the value determined based on an 
opening when said internal combustion engine is in predetermined operational status and plugging 
has not occurred to said exhaust-gas-recirculation path. 

[Claim 4] Said criteria opening is plugging detection equipment of the exhaust-gas-recirculation 
equipment according to claim 1 characterized by being the value determined based on the study 
value of an opening when said internal combustion engine is in predetermined operational status 
and plugging has not occurred to said exhaust-gas-recirculation path. 

[Claim 5] Said exhaust-gas-recirculation path is plugging detection equipment of the exhaust- 
gas-recirculation path according to claim 1 which is equipped with a cooling means to cool the 
exhaust air which flows the inside of this exhaust-gas-recirculation path, and is characterized by 
judging with plugging having occurred for said cooling means when said plugging judging means 
has the opening of said flow control valve in case said internal combustion engine is in 
predetermined operational status larger than a predetermined criteria opening. 
[Claim 6] It is plugging judging equipment of the exhaust-gas-recirculation equipment according 
to claim 1 characterized by judging plugging of said exhaust-gas-recirculation path when the 
inhalation-of-air throttle valve which adjusts the flow rate of new mind of flowing this inhalation- 
of-air path is prepared in said internal combustion engine's inhalation-of-air path, said plugging 
judging means has said internal combustion engine in a low load and low revolution operational 
status and the opening of said inhalation-of-air throttle valve is in a predetermined opening. 
[Claim 7] The exhaust-gas-recirculation path which leads a part of exhaust air which flows an 
internal combustion engine's flueway to said internal combustion engine's inhalation-of-air path. 
A cooling means to cool the exhaust air which is formed in the middle of said exhaust-gas- 
recirculation path, and flows this exhaust-gas-recirculation path, A plugging judging means to 
judge with plugging having occurred for said cooling means when the cooling effectiveness 
computed by cooling effectiveness calculation means to compute the cooling effectiveness of 
said cooling means, and said cooling effectiveness calculation means fell from a predetermined 
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reference value, Plugging detection equipment of the exhaust-gas-recirculation equipment 
characterized by preparation 

[Claim 8] It is plugging detection equipment of the exhaust-gas-recirculation equipment 
according to claim 7 characterized by for said cooling means to be a water-cooling-type cooler 
which performs heat exchange between predetermined cooling water and exhaust air, and for 
said cooling effectiveness calculation means to compute the cooling effectiveness of said water- 
cooling-type cooler by making into a parameter temperature of the exhaust air which flows into 
said water-cooling-type cooler, temperature of the cooling water supplied to said water-cooling- 
type cooler, and temperature of the exhaust air which flows out of said water-cooling-type 
cooler. 

[Claim 9] The exhaust-gas-recirculation path which opens an internal combustion engine's 
flueway and inhalation-of-air path for free passage, and the flow control valve which adjusts the 
flow rate of the exhaust air which flows the inside of said exhaust-gas-recirculation path. The 
inhalation-of-air throttle valve which adjusts the flow rate of the inhalation of air which is 
prepared in an upstream part by at least the connection of said exhaust-gas-recirculation path 
at said inhalation-of-air path, and flows the inside of said inhalation-of-air path, said internal 
combustion engine's operational status — responding — said flow control valve — and — or 
with the amount control means of exhaust gas recirculation which controls the opening of said 
inhalation-of-air throttle valve Plugging detection equipment of the exhaust-gas-recirculation 
equipment characterized by equipping said exhaust-gas-recirculation path with a plugging Judging 
means to Judge with plugging having occurred when the opening of said flow control valve in case 
said internal combustion engine is in predetermined operational status, or the opening of said 
inhalation-of-air throttle valve is larger than a predetermined criteria opening. 



[Translation done.] 



http://www4.ipdLncipi.gojp/cgi-bin/tran.web_cgi,eiie?u=http%3A%2F%2Fwww4.ipdl.... 2005/09/06 



1/20 ^— V 



* NOTICES * 

JPO and NCiPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique of detecting especially plugging of 
EGR equipment, about the exhaust-gas-recirculation (EGRiExhaust Gas Recirculation) 
equipment which carries out recycling of a part of exhaust air which flows an internal combustion 
engine's exhaust air system to an inhalation-of-air system. 
[0002] 

[Description of the Prior Art] In recent years, in the internal combustion engine carried in an 
automobile etc., development of the lean combustion type internal combustion engine which 
enables combustion of the gaseous mixture of a hyperoxia condition (Lean air-fuel ratio) for the 
purpose of reducing fuel consumption is furthered. 

[0003] On the other hand, if the gaseous mixture of the Lean air-fuel ratio burns in a lean 
combustion type internal combustion engine which described above, it is known that 
comparatively a lot of nitrogen oxides (NOx) will be generated. More nitrogen oxides (NOx) are 
generated, so that the rate of combustion of gaseous mixture becomes quick especially, or, so 
that the combustion temperature of gaseous mixture becomes high. 

[0004] The method of using the exhaust-gas-recirculation (EGR:Exhaust Gas Recirculation) 
equipment to which recycling of a part of exhaust air which flows an internal combustion engine's 
flueway is carried out to this internal combustion engine's inhalation-of-air path as an approach 
of reducing the amount of the nitrogen oxides (NOx) discharged by the internal combustion 
engine is proposed. 

[0005] EGR equipment reduces the amount of the nitrogen oxides (NOx) which the rate of 
combustion and combustion temperature of gaseous mixture in an internal combustion engine's 
combustion chamber are reduced, with are generated at the time of combustion using the 
incombustibility which inert gas components, such as a steam (H20) contained during exhaust 
air, a carbon monoxide (CO), and a carbon dioxide (C02), have, and endoergic nature. 
[0006] In addition, equipments of various configurations, such as equipment which consists of 
EGR valves which adjust the flow rate of the exhaust air (EGR gas) which flows the inside of the 
EGR path which opens an internal combustion engine's flueway and inhalation-of-air path for 
free passage, and an EGR path as EGR equipment which was described above, and equipment 
constituted by preparing the EGR cooler for cooling EGR gas in addition to an EGR path and an 
EGR valve in the middle of an EGR path, are proposed. 

[0007] By the way, with EGR equipment, when soot, an unburnt fuel component, etc. which are 
contained during exhaust air adhere or deposited on the wall surface of an EGR path, the wall 
surface in an EGR cooler, etc., the case where blinding occurred was in the EGR path or the 
EGR cooler. When blinding occurred in the EGR path or the EGR cooler, it became difficult to 
carry out recycling of the EGR gas of the amount of requests to an inhalation-of-air path, and 
there was a problem of it becoming impossible to fully reduce the yield of the nitrogen oxides 
(NOx) in an internal combustion engine. 

[0008] By the former, the EGR equipment of a diesel power plant which was indicated by JP.10- 
196462,A etc. is proposed to such a problem. The EGR equipment of the diesel power plant 
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indicated by said official report establishes the NOx reduction catalyst which returns the 
nitrogen oxides (NOx) under exhaust air to an upstream part by using as a reducing agent the 
soot contained in EGR gas, and consists of EGR coolers in the EGR path which opens an internal 
combustion engine's flueway and inhalation-of-air path for free passage. 

[0009] Thus, by making the soot in EGR gas consume as a reducing agent in the NOx reduction 
catalyst of the EGR cooler upstream, the EGR equipment of the constituted diesel power plant 
tends to reduce the soot which flows into an EGR cooler, with tends to prevent the blinding of 
an EGR cooler. 
[0010] 

[Problem(s) to be Solved by the Invention] By the way, with the EGR equipment of a diesel 
power plant which was indicated by the official report mentioned above, when an NOx reduction 
catalyst is in a non-active state, SOF (Solible Organic Function) components contained in EGR 
gas, such as soot and unburnt hydrocarbon (HO), will flow into an EGR cooler, without being 
consumed by the NOx reduction catalyst. When such an event is repeated, there is a possibility 
that a SOF component may deposit on an EGR cooler and the blinding of an EGR cooler may 
occur. 

[0011] Furthermore, with the EGR equipment of the above mentioned diesel power plant, since it 
does not have a means to detect the blinding of an EGR cooler or an EGR path, there is a case 
where it becomes difficult to carry out recycling of the EGR gas of the amount of requests to an 
inhalation-of-air path when the blinding of an EGR cooler or an EGR path actually occurs, 
consequently it becomes impossible to fully reduce the yield of the nitrogen oxides (NOx) in an 
internal combustion engine. 

[0012] This invention aims at contributing to aggravation prevention of the exhaust-air emission 
resulting from blinding by being made in view of various problems which were described above, 
and offering the technique detect generating of the blinding in EGR equipment with a sufficient 
precision, in the internal combustion engine having the EGR equipment to which recycling of a 
part of exhaust air which flows an internal combustion engine's exhaust-air system is carried out 
to this internal combustion engine's inhalation-of-air system. 
[0013] 

[Means for Solving the Problem] The following means were used for this invention in order to 
solve the above-mentioned technical problem. Namely, the plugging detection equipment of the 
exhaust-gas-recirculation equipment concerning this invention The exhaust-gas-recirculation 
path which opens an internal combustion engine's flueway and inhalation-of-air path for free 
passage, and the flow control valve which adjusts the flow rate of the exhaust air which flows 
the inside of said exhaust-gas-recirculation path. The amount control means of exhaust gas 
recirculation which controls the opening of said flow control valve according to said internal 
combustion engine's operational status, When the opening of said flow control valve in case said 
internal combustion engine is in predetermined operational status is larger than predetermined 
criteria opening, it is characterized by equipping said exhaust-gas-recirculatioh path with a 
plugging judging means to judge with plugging having occurred. 

[0014] Thus, the amount control means of exhaust gas recirculation controls the opening of a 
flow control valve by the plugging detection equipment of the constituted exhaust-gas- 
recirculation equipment according to an internal combustion engine's operational status. For 
example, the amount control means of exhaust gas recirculation carries out feedback control of 
the opening of a flow control valve that it should consider as the amount of the request of the 
amount of the new mind actually inhaled by the internal combustion engine according to this 
internal combustion engine's operational status. 

[0015] In feedback control which was described above, if there are few amounts of the new mind 
actually inhaled by the internal combustion engine than the amount of requests, the amount 
control means of exhaust gas recirculation will amend the opening of a flow control valve in the 
direction of clausilium. 

[0016] In this case, the amount of the exhaust air (a recirculating gas is called hereafter) by 
which recycling is carried out from a flueway at an inhalation-of-air path will decrease, and the 
amount of the recirculating gas inhaled by the internal combustion engine according to it will 
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decrease. Reduction of the recycling capacity inhaled by the internal combustion engine 
increases the amount of new mind that only the decrement is inhaled by the internal combustion 
engine. 

[0017] In feedback control which was described above, if there are more amounts of the new 
mind actually inhaled by the internal combustion engine than the amount of requests, the amount 
control means of exhaust gas recirculation will amend the opening of a flow control valve in the 
valve-opening direction. 

[0018] In this case, the amount of the recirculating gas by which recycling is carried out will 
increase from a flueway to an inhalation-of-air path, and the amount of the recirculating gas 
inhaled by the internal combustion engine according to it will increase. An increment of the 
recycling capacity inhaled by the internal combustion engine decreases the amount of new mind 
that only the increment is inhaled by the internal combustion engine. 

[0019] When such control is performed and plugging of an exhaust-gas-recirculation path 
occurs, opening of a flow control valve will be enlarged as compared with the case where 
plugging has not occurred to an exhaust-gas-recirculation path. Namely, when plugging occurs to 
an exhaust-gas-recirculation path Since the amount of the new mind inhaled by the internal 
combustion engine increases while the recycling capacity by which recycling is carried out from 
a flueway at an inhalation-of-air path decreases from always [ forward ] and the recycling 
capacity inhaled by the internal combustion engine according to it decreases, the amount control 
means of exhaust gas recirculation will amend the opening of a flow control valve in the valve- 
opening direction so that it may decrease the amount of the new mind inhaled by the internal 
combustion engine (in other words the recycling capacity inhaled by the internal combustion 
engine is increased — it should make). 

[0020] Then, a plugging judging means measures the opening of a flow control valve in case an 
internal combustion engine is in predetermined operational status, and predetermined criteria 
opening, and if the opening of a flow control valve is larger than criteria opening, it will judge with 
plugging having occurred to the exhaust-gas-recirculation path. 

[0021] In addition, predetermined criteria opening may be the opening detected beforehand, when 
an internal combustion engine is in predetermined operational status and plugging has not 
occurred to an exhaust-gas-recirculation path, or it may be a value determined based on the 
opening detected when an internal combustion engine was in predetermined operational status 
and plugging had not occurred to an exhaust-gas-recirculation path. 

[0022] The value determined based on the opening detected when an internal combustion engine 
was in predetermined operational status and plugging had not occurred to an exhaust-gas- 
recirculation path You may be the average of two or more opening detected when an internal 
combustion engine was in predetermined operational status and plugging had not occurred to an 
exhaust-gas-recirculation path. Or you may be the value determined in consideration of the 
study value of the opening detected when an internal combustion engine was in predetermined 
operational status and plugging had not occurred to an exhaust-gas-recirculation path. 
[0023] This is because it will be assumed that the opening of a flow control valve also differs if 
conditions, such as atmospheric temperature and an atmospheric pressure, differ even if it is the 
case where an internal combustion engine is in predetermined operational status, and plugging 
has not occurred to an exhaust-gas-recirculation path. 

[0024] Moreover, you may make it a plugging judging means judge with plugging having occurred 
[ the opening of a flow control valve ] from criteria opening, to the exhaust-gas-recirculation 
path more than predetermined opening, when large. This is because it is possible that the 
opening of a flow control valve becomes larger than criteria opening although the case where the 
opening of a flow control valve changes with conditions is assumed and plugging has not 
occurred at an exhaust-gas-recirculation path in such a case. 

[0025] Moreover, when the opening of a flow control valve when the exhaust-gas-recirculation 
path is equipped with a cooling means to cool the exhaust air which flows the inside of this 
exhaust-gas-recirculation path, in case a plugging judging means has an internal combustion 
engine in predetermined operational status is larger than predetermined criteria opening, you may 
make it judge with plugging having occurred for the cooling means in the plugging detection 
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equipment of the exhaust-gas-recirculation equipment concerning this invention. 
[0026] This is because those components will liquefy and it will become easy to adhere to the 
wall surface within a cooling means, if components contained during exhaust air. such as soot 
and an unburnt fuel, are cooled in a cooling means, so a cooling means tends to start blinding as 
compared with an exhaust-gas-recirculation path since the cross section of the path formed in a 
cooling means is set up in many cases smaller than an exhaust-gas-recirculation path or. 
[0027] In the plugging detection equipment of the exhaust-gas-recirculation equipment 
concerning this invention, the time of the condition which has the opening of the inhalation-of- 
air throttle valve prepared in an internal combustion engine's inhalation-of-air path in 
predetermined opening as an internal combustion engine's predetermined operational status, and 
has an internal combustion engine in the steady operation condition of a low load, especially an 
internal combustion engine being in idle operational status is desirable. 
[0028] Next, the plugging detection equipment of the exhaust-gas-recirculation equipment 
concerning this invention The exhaust-gas-recirculation path which leads a part of exhaust air 
which flows an internal combustion engine's flueway to said internal combustion engine's 
inhalation-of-air path, A cooling means to cool the exhaust air which is formed in the middle of 
said exhaust-gas-recirculation path, and flows this exhaust-gas-recirculation path, When the 
cooling effectiveness computed by cooling effectiveness calculation means to compute the 
cooling effectiveness of said cooling means, and said cooling effectiveness calculation means 
falls from a predetermined reference value, it may be made to be characterized by equipping said 
cooling means with a plugging judging means to judge with plugging having occurred. 
[0029] Although a cooling means performs heat exchange between a recirculating gas and a 
refrigerant, when plugging occurs in this cooling means, the effectiveness in a cooling means falls 
as compared with the case where plugging has not occurred for a cooling means. Furthermore, 
when plugging occurs in a cooling means, the pressure of the recirculating gas which circulates 
the inside of this cooling means as compared with the case where plugging has not occurred, for 
a cooling means tends to rise, and the temperature of a recirculating gas tends to rise according 
to it. 

[0030] Therefore, when plugging occurs in a cooling means, as compared with the case where 
plugging has not occurred in this cooling means, cooling effectiveness can be referred to as 
falling. For this reason, when the actual cooling effectiveness of a cooling means is less than the 
predetermined reference value, it is possible to judge with plugging having occurred for the 
cooling means. 

[0031] Here, a predetermined reference value may be a value which shows cooling effectiveness 
when plugging has not occurred for a cooling means, or may be a value determined based on 
cooling effectiveness when plugging has not occurred for a cooling means. 
[0032] As the above-mentioned cooling means, the cooler of the water cooling type which 
performs heat exchange between predetermined cooling water and a recirculating gas can be 
illustrated. The cooling water for internal combustion engines is sufficient as predetermined 
cooling water, and it may be cooling water of the dedication for cooling only a recirculating gas. 
[0033] When a water cooling type cooler is used as a cooling means, you may make it a cooling 
effectiveness calculation means compute the cooling effectiveness of a water cooling type 
cooler by making into a parameter temperature of the exhaust air (recirculating gas) which flows 
into a water cooling type cooler, temperature of the cooling water supplied to a water cooling 
type cooler, and temperature of the exhaust air (recirculating gas) which flows out of a water 
cooling type cooler. 

[0034] The temperature of the recirculating gas which flows into a water cooling type cooler, and 
the temperature of the recirculating gas which reaches or flows out of a water cooling type 
cooler may be made to presume from the detection value of the sensor which direct detection 
could be [ sensor ] made to be carried out using the temperature sensor of dedication, or the 
internal combustion engine has beforehand etc. in that case. 

[0035] Next, the plugging detection equipment of the exhaust-gas-recirculation equipment 
concerning this invention The exhaust-gas-recirculation path which opens an internal 
combustion engine's flueway and inhalation-of-air path for free passage, and the flow control 
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valve which adjusts the flow rate of the exhaust air which flows the inside of said exhaust-gas- 
recirculation path, The inhalation-of-air throttle valve which adjusts the flow rate of the 
inhalation of air which is prepared in an upstream part from the connection part of said exhaust- 
gas-recirculation path at said inhalation-of-air path, and flows the inside of said inhalation-of-air 
path, said internal combustion engine's operational status — responding — said flow control 
valve — and — or with the amount control means of exhaust gas recirculation which controls 
the opening of said inhalation-of-air throttle valve When the opening of said flow control valve in 
case said internal combustion engine is in predetermined operational status, or the opening of 
said inhalation-of-air throttle valve is larger than predetermined criteria opening, it may be made 
to be characterized by equipping said exhaust-gas-recirculation path with a plugging judging 
means to judge with plugging having occurred. 

[0036] If this already has a flow control valve in a full open condition when it is necessary to 
make recycling capacity increase, it will assume adjusting the magnitude of the inlet-pipe 
negative pressure which adjusts the opening of an inhalation-of-air throttle valve, and acts on an 
exhaust-gas-recirculation path. 
[0037] 

[Embodiment of the Invention] Hereafter, the concrete embodiment of the plugging detection 
equipment of the exhaust-gas-recirculation equipment concerning this invention is explained 
based on a drawing. 

[0038] <the gestalt 1 of operation> — first — the 1st operative condition of the plugging 
detection equipment of exhaust-gas-recirculation equipment — it attaches like and explains 
based on drawin g 1 - drawin g 3 . 

[0039] Drawin g 1 is drawing showing the outline configuration of the internal combustion engine 
which applies the plugging detection equipment of the exhaust-gas-recirculation equipment 
concerning this invention, and its pumping system. The internal combustion engine 1 which 
shows drawing 1 is the 4-cylinder diesel power plant of the water cooling type which has four 
gas columns 2. The coolant temperature sensor 5 which outputs the electrical signal 
corresponding to the temperature of the fuel injection valve 3 which injects a direct fuel to the 
combustion chamber of each gas column 2, the crank position sensor 4 with which this internal 
combustion engine's 1 engine output-shaft slack crankshaft outputs a pulse signal whenever 
predetermined carries out include-angle (for example, 15 degrees) rotation, and the cooling water 
which flows the water jacket which this internal combustion engine 1 does not illustrate to this 
internal combustion engine 1 is attached. 

[0040] The above mentioned fuel injection valve 3 is connected with the accumulator (common 
rail) 7 through the fuel pipe 6. Said common rail 7 is connected with the fuel tank 8 through the 
return pipe 1 1 while connecting through the fuel pump 9 and the fuel pipe 10 which were 
attached in the fuel tank 8. 

[0041] When the fuel pressure in this common rail 7 is lower than the maximum pressure set up 
beforehand, the valve is closed and a flow with a common rail 7 and a return pipe 1 1 is 
intercepted, and when the fuel pressure in a common rail 7 turns into said more than maximum 
pressure, the pressure regulating valve 12 which opens and permits a flow with a common rail 7 
and a return pipe 1 1. is formed in the connection part of the return pipe 1 1 in said common rail 7. 

[0042] The fuel pressure sensor 13 which outputs the electrical signal according to the fuel 
pressure in this common rail 7 is attached in said common rail 7. Thus, by the constituted fuel 
system, a fuel pump 9 pumps up the fuel stored in the fuel tank 8, and feeds the pumped-up fuel 
to said common rail 7 through the fuel pipe 10. The fuel supplied to the common rail 7 from the 
fuel pump 9 is accumulated until the pressure of this fuel reaches the desired target preassure 
force. The fuel accumulated to the target preassure force in the common rail 7 minds the fuel 
pipe 6, and is distributed and supplied to the fuel injection valve 3 of each gas column 2. Each 
fuel injection valve 3 opens, when a drive current is impressed, and it injects the fuel of the 
target preassure force supplied from said common rail 7 to the combustion chamber of each gas 
column 2. 

[0043] In addition, by the above mentioned fuel system, if the fuel pressure in a common rail 7 
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becomes high to more than a maximum pressure, a pressure regulating valve 10 will open. In this 
case, some fuels stored in the common rail 5 will be returned to a fuel tank 6 through a return 
pipe 9. consequently the fuel pressure in a common rail 5 is decompressed. 
[0044] Next, the inhalation-of-air branch pipe 14 is connected with the internal combustion 
engine 1. Each branch pipe of said inhalation-of-air branch pipe 14 is open for free passage with 
the combustion chamber of each gas column 2 through the suction port which is not illustrated. 
Said inhalation-of-air branch pipe 14 is connected with an inlet pipe 15, and the inlet pipe 15 is 
connected with the air cleaner box 16. 

[0045] In said inlet pipe 15, the air flow meter 17 which outputs the electrical signal 
corresponding to the mass of the inhalation of air which flows the inside of this inlet pipe 1 5, and 
the inhalation-of-air temperature sensor 18 which outputs the electrical signal corresponding to 
the temperature of the inhalation of air which flows the inside of this inlet pipe 15 are attached 
in the part of the direct lower stream of a river of said air cleaner box 1 6. 
[0046] In said inlet pipe 15, compressor housing 19a of the centrifugal supercharger 
(turbocharger) 19 which operates considering the heat energy of the exhaust air discharged by 
the internal combustion engine 1 as a driving source is prepared in the down-stream part from 
said air flow meter 1 7. 

[0047] In said inlet pipe 15, the intercooler 20 for cooling the new mind which was compressed 
within said compressor housing 19a. and became an elevated temperature is formed in the 
down-stream part from said compressor housing 19a. In addition, the air cooling intercooler 
which makes the heat which new mind has using the transit wind generated as an intercooler 20 
at the time of transit of the car carrying an internal combustion engine 1 radiate heat, the water 
cooling type intercooler to which the temperature of new mind is reduced by performing heat 
exchange between the heat which new mind has, and predetermined cooling water can be 
illustrated. 

[0048] In said inlet pipe 15, the inhalation-of-air throttle valve (throttle valve) 21 which acjjusts 
the flow rate of the inhalation of air which flows the inside of this inlet pipe 15 is formed in the 
down-stream part from said intercooler 20. The actuator 22 for throttles which carries out the 
closing motion drive of this throttle valve 21, and the throttle position sensor 23 which outputs 
the electrical signal according to the opening of said throttle valve 21 are attached in this 
throttle valve 21. 

[0049] In addition, as said actuator 22 for throttles, it consists of a stepper motor etc., for 
example, and the actuator of the electric type which carries out the closing motion drive of the 
throttle valve 21, the negative pressure-type actuator which carries out the closing motion drive 
of the throttle valve 21 by carrying out the variation rate of the diaphram according to the 
magnitude of the negative pressure which builds in the diaphram which is interlocked with a 
throttle valve 21 and displaces, and is impressed can be illustrated according to the magnitude of 
impression power. 

[0050] Thus, by the constituted inhalation-of-air system, the new mind which flowed into the air 
cleaner box 16 flows into compressor housing 19a of a centrifugal supercharger 19 through an 
inlet pipe 15. after dust, dust. etc. in new mind are removed by the air cleaner which is not 
illustrated in this air cleaner box 16. 

[0051] The inhalation of air which flowed into compressor housing 19a is compressed by the 
rotation of a compressor wheel by which interior was carried out to this compressor housing 19a. 
The new mind which was compressed within said compressor housing 19a, and became an 
elevated temperature is cooled by the intercooler 20. 

[0052] If needed, the new mind cooled by the intercooler 20 has a flow rate adjusted, and is led 
to the inhalation-of-air branch pipe 14 by the throttle valve 21. The new mind led to the 
inhalation-of-air branch pipe 14 is distributed to the combustion chamber of each gas column 2 
through each branch pipe of this inhalation-of-air branch pipe 14. 

[0053] The new mind distributed to the combustion chamber of each gas column 2 burns 
considering the fuel injected from the fuel injection valve 3 as an ignition source. Next, the 
exhaust air branch pipe 24 is connected with the internal combustion engine 1. Each branch pipe 
of said exhaust air branch pipe 24 is open for free passage with the combustion chamber of each 
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gas column 2 through the exhaust air port which is not illustrated. Said exhaust air branch pipe 
24 is connected to the exhaust pipe 25 through turbine housing 19b of a centrifugal 
supercharger 19. Said exhaust pipe 25 is connected with the muffler which do not illustrate by 
carrying out down-stream. 

[0054] The part in which it is located in said exhaust air branch pipe 24 in the style of [ of said 
turbine housing 19b ] right above, and the part located in the direct lower stream of a river of 
said turbine housing 19b in said exhaust air 25 are connected by the bypass path 26 which 
bypasses said turbine housing 19b. 

[0055] Waist gate valve 27b which consists of valve element 27a which opens and closes this 
bypass path 26. and actuator 27b which carries out the closing motion drive of the valve element 
27a is attached in said bypass path 26. 

[0056] It connects with the inlet pipe 1 5 located in the direct lower stream of a river of 
compressor housing 19a through the working pressure path 28. and said actuator 27b carries out 
the closing motion drive of said valve element 27a using the pressure of the pressure (pressure 
of the new mind which in other words was compressed in compressor housing 19a) of new mind 
of flowing the inside of the inlet pipe 15 of a compressor housing 19a direct lower stream of a 
river. 

[0057] Actuator 27b holds valve element 27a in a clausilium location, when the pressure of under 
place constant pressure is impressed through the working pressure path 28 from an inlet pipe 15, 
and when the pressure more than place constant pressure is impressed through the working 
pressure path 28 from an inlet pipe 15, specifically, it carries out the valve-opening drive of the 
valve element 27a. 

[0058] In said exhaust pipe 25, the 1st exhaust air purification catalyst 29, DPF (Diesel 
Particulate Filter)30, and the 2nd exhaust air purification catalyst 31 are formed in the down- 
stream part one by one from the upstream from the connection part of said bypass path 26, 
[0059] The 1st and 2nd above mentioned exhaust air purification catalysts 29 and 31 are 
catalysts for purifying harmful gas components, such as a hydrocarbon (HC) contained during 
exhaust air, a carbon monoxide (CO), and nitrogen oxides (NOx). 

[0060] As said 1st and 2nd exhaust air purification catalysts 29 and 31 For example, the 
hydrocarbon contained during this exhaust air when the air-fuel ratio of the exhaust air which 
flows into an exhaust air purification catalyst is near the theoretical air fuel ratio (HC), Occlusion 
of the nitrogen oxides (NOx) contained during this exhaust air when the air-fuel ratio of the 
three way component catalyst which purifies a carbon monoxide (CO) and nitrogen oxides (NOx). 
and inflow exhaust air is in a hyperoxia condition (Lean condition) is carried out. The occlusion 
reduction type NOx catalyst which returns emitting the nitrogen oxides (NOx) which were 
carrying out occlusion when the oxygen density of inflow exhaust air falls. The selection 
reduction type NOx catalyst which returns and purifies the nitrogen oxides (NOx) contained 
during this exhaust air when the reducing agent for the air-fuel ratio of inflow exhaust air being 
in a hyperoxia condition (Lean condition), and returning nitrogen oxides (NOx) exists. Or the 
catalyst constituted combining the above-mentioned catalyst suitably can be illustrated. 
[0061] Above mentioned DPF30 is a filter which carries out uptake of the particulate matter 
(PM:Particulate Matter) contained during exhaust air. such as soot (black smoke) and an unburnt 
fuel component. This DPF30 arranges by turns the 2nd passage where the 1st passage where 
the porous matter was used as the base material, and the edge of the upstream was opened 
wide, and the edge of the downstream was blockaded, and the edge of the upstream were 
blockaded, and the edge of the downstream was opened wide in the shape of a honeycomb, and 
is constituted. 

[0062] In such DPF30, the exhaust air which flowed into this DPF30 is first carried out to an 
inflow in the 1st passage. The exhaust air which flowed into the 1st passage flows into the 2nd 
passage through the hole of the septum which separates the 1st passage and the 2nd passage, 
and, subsequently is discharged from the open end of the 2nd passage lower stream of a river to 
the exhaust pipe 25 of DPF30 lower stream of a river. And in case exhaust air passes the hole of 
the septum which separates the 1st passage and the 2nd passage, physical adsorption of the PM 
contained during exhaust air will be carried out by said septum, with it will be removed out of 
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exhaust air. 

[0063] The exhaust air temperature sensor 32 which outputs the electrical signal corresponding 
to the temperature of the exhaust air which flows the inside of this exhaust pipe 25 is attached 
in the part located between DPF30 and the 2nd exhaust air purification catalyst 31 in the above 
mentioned exhaust pipe 25. 

[0064] Moreover, in the above mentioned exhaust pipe 25, the exhaust air throttle valve 33 
which adjusts the flow rate of the exhaust air which flows the inside of said exhaust pipe 25, and 
the actuator 34 for an exhaust air diaphragm which carries out the closing motion drive of said 
exhaust air throttle valve 33 according to the magnitude of the power impressed or negative 
pressure are formed in the down-stream part from the 2nd exhaust air purification catalyst 31. 
[0065] By operating in order to extract the exhaust air flow rate in said exhaust pipe 25, when an 
internal combustion engine 1 is in warming-up operational status, and raising an internal 
combustion engine's 1 load, said exhaust air throttle valve 33 makes an internal combustion 
engine's 1 calorific value increase, with promotes warming up of an internal combustion engine 1 
or pumping system components. 

[0066] Thus, by the constituted exhaust air system, the burnt gas which burned in the 
combustion chamber of each gas column 2 of an internal combustion engine 1 is discharged 
through the exhaust air port of each gas column 2 to each branch pipe of the exhaust air branch 
pipe 24. The burnt gas (exhaust air) discharged to each branch pipe of the exhaust air branch 
pipe 24 flows in turbine housing 1 9b of a centrifugal supercharger 13. 

[0067] If exhaust air flows in turbine-wheel 1 9b, the heat energy of exhaust air will be changed 
into the rotational energy of the turbine wheel supported free [ rotation in said turbine housing 
19b ]. The rotational energy of a turbine wheel is transmitted to the compressor wheel of the 
above-mentioned compressor housing 1 9a, and a compressor wheel compresses new mind by 
the rotational energy transmitted from said turbine wheel. 

[0068] In addition, if the pressure (pressure of the new mind in the inlet pipe 25 of compressor 
housing 19 lower stream of a river) of the new mind compressed within compressor housing 19a 
rises to more than place constant pressure, the pressure of the new mind will be impressed 
through the working pressure path 28 to actuator 27b, and actuator 27b will carry out the valve- 
opening drive of the waist gate valve 27a. 

[0069] In this case, in order for a part of exhaust air which flows the exhaust air branch pipe 24 
to flow to an exhaust pipe 25 through the bypass path 26. the flow rate of the exhaust air which 
flows into turbine housing 1 9b decreases, and in other words, the heat energy of the exhaust air 
which flows in turbine housing 19b, and the heat energy changed into the rotational energy of a 
turbine wheel in turbine housing 1 9b decrease. Consequently, the rotational energy transmitted 
to a compressor wheel from a turbine wheel will decrease, and the pressure of the new mind 
compressed in compressor housing 19a will not rise to more than place constant pressure. 
[0070] The exhaust air discharged from said turbine housing 19b flows into the 1st exhaust air 
purification catalyst 29 through an exhaust pipe 25. With the 1st exhaust air purification catalyst 
29, harmful gas components, such as a hydrocarbon (HC) contained during exhaust air, a carbon 
monoxide (CO), and nitrogen oxides (NOx), are purified. 

[0071] The exhaust air which passed said 1st exhaust air purification catalyst 29 flows into 
DPF30 continuously, and PM contained by this DPF30 during exhaust air is removed. The 
exhaust air which flowed out of DPF30 flows into the 2nd exhaust air purification catalyst 31. 
[0072] With the 2nd exhaust air purification catalyst 31, harmful gas components, i.e., the harmful 
gas component which had not been purified in the 1st above mentioned exhaust air purification 
catalyst 29, such as a hydrocarbon (HC) which remains during exhaust air, a carbon monoxide 
(CO), or nitrogen oxides (NOx), will be purified. The exhaust air which passed the 2nd exhaust air 
purification catalyst 31 is discharged in atmospheric air through an exhaust pipe 25 and a 
muffler. 

[0073] On the other hand, the exhaust-gas-recirculation path (EGR path) 100 is connected to 
the above mentioned exhaust air branch pipe 24, and said EGR path 100 is connected to said 
inhalation-of-air branch pipe 14. The EGR valve 101 which opens and closes the opening edge of 
said EGR path 100 in said inhalation-of-air branch pipe 14 is formed in the connection part of 
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said EGR path 100 and said inhalation-of-air branch pipe 14. It consists of solenoid valves etc. 
and said EGR valve 101 can change opening according to the magnitude of impression power. 
This EGR valve 101 realizes the flow control valve concerning this invention. 
[0074] The EGR opening sensor 102 which outputs the electrical signal corresponding to the 
opening of this EGR valve 101 is attached in said EGR valve 101. The sensor of the photo 
interrupter method equipped with the potentiometer equipped with the metal contact which is 
interlocked with the switching action of the EGR valve 101, and slides on a resistor top as this 
EGR opening sensor 102, for example, and the slot disk which is interlocked with the switching 
action of the EGR valve 101. and rotates and the photo interrupter which consists of LED and 
the photo transistor which have been arranged so that it may counter through a slot disk etc. 
can be illustrated. 

[0075] EGR cooler 103 for cooling the exhaust air (EGR gas being called hereafter) which flows 
the inside of this EGR path 100 in the middle of said EGR path 100 is formed. Said EGR cooler 

103 realizes the cooling means concerning this invention. 

[0076] The piping 104 and 105 of two is connected to said EGR cooler 103, and the piping 104 
and 105 of these two is connected with the radiator 106 for radiating heat in atmospheric air in 
the heat which an internal combustion engine's 1 cooling water has at it. 
[0077] One piping 104 of the above mentioned piping 104 and 105 of two is piping for leading 
some cooling water cooled in said radiator 106 to said EGR cooler 103, and another piping 105 is 
piping for leading cooling water after circulating through the inside of said EGR cooler 103 to said 
radiator 106. In addition, below, said piping 104 shall be called the cooling water installation 
tubing 104. and said piping 105 shall be called the cooling water delivery tube 105. 
[0078] In the middle of said cooling water delivery tube 105, the closing motion valve 107 which 
opens and closes the passage in this cooling water delivery tube 105 is formed, the 
electromagnetism which this closing motion valve 107 opens when drive power is impressed — it 
consists of drive valves etc. 

[0079] Thus, by the constituted exhaust-gas-recirculation device (EGR device), if the EGR valve 
101 is opened, the EGR path 100 will be in switch-on, and a part of exhaust air which flows the 
inside of the exhaust air branch pipe 24 is led to the inhalation-of-air branch pipe 14 through 
said EGR path 100. 

[0080] When the closing motion valve 107 is in a valve-opening condition in that case, the 
circulation path which ties a radiator 106, the cooling water installation tubing 104. EGR cooler 
103. and the cooling water delivery tube 105 will be in switch-on, and the cooling water cooled 
with the radiator 106 will circulate through EGR cooler 103. Consequently, in EGR cooler 103, 
heat exchange will be performed between the EGR gas which flows the inside of the EGR path 
100. and the cooling water which circulates through the inside of EGR cooler 103. and EGR gas 
will be cooled. 

[0081] It is led to the combustion chamber of each gas column 2. the EGR gas which flowed 
back from the exhaust air branch pipe 24 to the inhalation-of-air branch pipe 14 through the 
EGR path 100 being mixed with new mind of having flowed from the upstream of the inhalation- 
of-air branch pipe 14, and burns considering the fuel injected from said fuel injection valve 3 as 
an ignition source. 

[0082] Here, the inert gas component which oneself does not burn and has endoergic nature like 
water (H20) or a carbon dioxide (C02) is contained in EGR gas. for this, reason, EGR gas — 
gaseous mixture — if contained in inside, the combustion temperature of gaseous mixture can 
lower, with the yield of nitrogen oxides (NOx) will be controlled. 

[0083] Furthermore, while it is lost that the ambient temperature of this combustion chamber 
rises unnecessarily when EGR gas is supplied to a combustion chamber since the volume of EGR 
gas is reduced while the temperature of EGR gas itself falls when EGR gas is cooled in EGR 
cooler 103, the amount (volume of new mind) of the new mind supplied to a combustion chamber 
does not decrease unnecessarily. 

[0084] The electronic control unit (ECUiElectronic Control Unit) 35 for controlling this internal 
combustion engine 1 is put side by side in the internal combustion engine 1 constituted as 
described above. This ECU35 is a unit which controls an internal combustion engine's 1 
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operational status according to an internal combustion engine's 1 service condition, or a demand 
of an operator. 

[0085] The accelerator opening sensor 36 which outputs the electrical signal corresponding to 
the control input (accelerator opening) of the accelerator pedal which is not illustrated to ECU35 
in addition to the crank position sensor 4, a coolant temperature sensor 5, the 13 air flow meter 
fuel pressure sensor 17, the inhalation-of-air temperature sensor 18, a throttle position sensor 
23, the exhaust air temperature sensor 32, and the various sensors of EGR opening sensor 102 
grade is connected through electric wiring, and the output signal of the various above-mentioned 
sensors is inputted into ECU35. 

[0086] On the other hand, it enables ECU35 to control each part which connected through 
electric wiring and a fuel injection valve 3, a fuel pump 9, the actuator 22 for throttles, the 
actuator 34 for an exhaust air diaphragm, the EGR valve 101, and the closing motion valve 107 
grade described above at ECU35. 

[0087] Here, ECU35 is equipped with A/D converter (A/D) 47 connected to said input port 45 
while it is equipped with CPU41, ROM42 and RAM43, the backup RAM 44 and input port 45 that 
were mutually connected by the bidirectional bus 40, and an output port 46, as shown in drawing 
2 . 

[0088] Said input port 45 inputs the output signal of the sensor which outputs the signal of a 
digital signal format like the crank position sensor 4, and transmits those output signals to 
GPU41 or RAM43. 

[0089] Said input port 45 is inputted through A/D47 of the sensor which outputs the signal of an 
analog signal format like a coolant temperature sensor 5, the 13 air flow meter fuel pressure 
sensor 17. the inhalation-of-air temperature sensor 18, a throttle position sensor 23, the 
exhaust air temperature sensor 32, the accelerator opening sensor 36, and EGR opening sensor 
102 grade, and transmits those output signals to GPU41 or RAM43. 

[0090] It connects with a fuel injection valve 3, a fuel pump 9, the actuator 22 for throttles, the 
actuator 34 for an exhaust air diaphragm, the EGR valve 101, and closing motion valve 107 grade 
through electric wiring, and said output port 46 transmits the control signal outputted from 
CPU41 to the above mentioned fuel injection valve 3, a fuel pump 9, the actuator 22 for 
throttles, the actuator 34 for an exhaust air diaphragm, the EGR valve 101, or the closing motion 
valve 107. 

[0091] A fuel injection valve control routine for said ROM42 to control a fuel injection valve 3, 
The throttle control routine for controlling the fuel pump control routine for controlling a fuel 
pump 9, and a throttle valve 21, The EGR control routine for controlling the exhaust air 
diaphragm control routine for controlling the exhaust air throttle valve 33, and the EGR valve 
101, In addition to various application programs, such as an EGR cooling control routine for 
controlling the closing motion valve 107, the EGR plugging judging control routine for detecting 
plugging of EGR cooler 103 is memorized. 

[0092] In addition to the above-mentioned application program, said ROM42 has memorized 
various kinds of control maps. Said control map For example, the fuel-oil-consumption control 
map in which the relation between an internal combustion engine's 1 operational status and basic 
fuel oil consumption (basic fuel injection duration) is shown, The fuelHnjection-timing control 
map in which the relation between an internal combustion engine's 1 operational status and basic 
fuel injection timing is shown, The common-rail-pressure control map in which the relation 
between an internal combustion engine's 1 operational status and the target preassure force in a 
common rail 7 is shown, The fuel discharge-pressure control map in which the relation between 
the target preassure force in a common rail 7 and the discharge pressure (drive current value of 
a fuel pump 9) of a fuel pump 9 is shown, The throttle opening control map in which the relation 
between an internal combustion engine's 1 operational status and the opening of a throttle valve 
22 is shown, The exhaust air diaphragm opening control map in which the relation between an 
internal combustion engine's 1 operational status and the opening of the exhaust air throttle 
valve 33 is shown, They are a control map, the cooler actuation stage control map in which the 
relation between an internal combustion engine's 1 operational status and the actuation stage (if 
it puts in another way valve-opening stage of the closing motion valve 107) of EGR cooler 103 is 
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shown whenever [ EGR valve-opening / which shows the relation between an internal 
combustion engine's 1 operational status, and the opening of the EGR valve 101 ]. 
[0093] Said RAM43 stores the output signal from each sensor, the result of an operation of 
GPU41 , etc. Said result of an operation is an engine rotational frequency by which the crank 
position sensor 26 is computed based on time spacing which outputs a pulse signal. These data 
are rewritten by the newest data whenever the crank position sensor 26 outputs a pulse signal. 
[0094] Said backup RAM 44 is the memory of the non-volatile after an internal combustion 
engine's 1 shutdown can remember data to be. Said CPU41 performs EGR plugging judging 
control used as the summary of this invention while it operates according to the application 
program memorized by said ROM42 and performs fuel injection valve control, fuel pump control, 
throttle control, exhaust air throttling control, EGR control, and EGR cooling control. 
[0095] For example, in fuel injection valve control, CPU41 determines first the fuel quantity 
injected from a fuel injection valve 3. and determines the stage to inject a fuel from a fuel 
injection valve 3 subsequently. When determining fuel oil consumption, CPU41 reads the engine 
rotational frequency memorized by RAM43 and the output signal (accelerator opening) of the 
accelerator opening sensor 36. CPU41 is accessed to a fuel-oil-consumption control map, and 
computes said engine rotational frequency and the basic fuel fuel oil consumption (basic fuel 
injection duration) corresponding to said accelerator opening. CPU41 amends said basic fuel 
injection duration based on the output signal value of a coolant temperature sensor 5, the output 
signal value of an air flow meter 17, or the output signal value of the inhalation-of-air 
temperature sensor 18, and determines final fuel injection duration. 

[0096] When determining fuel injection timing, CPLI41 is accessed to a fuel-injection initiation 
stage control map, and computes the basic fuel injection timing corresponding to said engine 
rotational frequency and said accelerator opening. CPU41 amends said basic fuel injection timing 
by making the output signal value of a coolant temperature sensor 5. the output signal value of 
an air flow meter 17, or the output signal value of the inhalation-of-air temperature sensor 18 
into a parameter, and determines flnal fuel injection timing. 

[0097] If fuel injection duration and fuel injection timing are determined, GPU41 compares said 
fuel injection timing and output signal of the crank position sensor 4, and when the output signal 
of said crank position sensor 4 is in agreement with said fuel-injection initiation stage, it will 
start the impression of drive power to a fuel injection valve 3. CPU41 stops the impression of 
drive power to a fuel injection valve 3, when the elapsed time from the time of starting the 
impression of drive power to a fuel injection valve 3 reaches said fuel injection duration. 
[0098] When an internal combustion engine's 1 operational status is in idle operational status in 
fuel-injection control, GPU41 computes an internal combustion engine's 1 target idle rpm by 
making into a parameter the output signal value of a coolant temperature sensor 5, the operating 
state of the auxiliary machinery which operate like the compressor of the air conditioner for the 
vehicle interior of a room using the turning effort of a crankshaft, etc. And GPU41 carries out 
feedback control of the fuel oil consumption so that actual idle rpm may be in agreement with 
target idle rpm. 

[0099] Next, in fuel pump control, CPU41 reads the engine rotational frequency and accelerator 
opening which are memorized by RAM43. Common-rail-pressure control map hair KUSESU of 
CPU41 is carried out, and it computes the target preassure force corresponding to said engine 
rotational frequency and said accelerator opening. Then, GPU41 is accessed to a fuel discharge- 
pressure control map, the discharge pressure (drive current of a fuel pump 9) of the fuel pump 9 
corresponding to said target preassure force is computed, and the computed drive current is 
impressed to said fuel pump 9. 

[0100] CPU41 carries out feedback control of the drive current value which should be impressed 
to said fuel pump 9 based on the difference of the output signal value (actual fuel pressure in a 
common rail 7) of the fuel pressure sensor 1 3 attached in the common rail 7, and said target 
preassure force in that case. 

[0101] Moreover, in throttle control. CPLI41 reads the engine rotational frequency and 
accelerator opening which are memorized by RAM43. CPU41 accesses a throttle opening control 
routine, and computes the target throttle opening corresponding to said engine rotational 
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frequency and said accelerator opening. CPU41 impresses the drive power corresponding to said 
throttle opening to the actuator 22 for throttles. Furthermore, CPU41 carries out feedback 
control of said actuator 22 for throttles based on the difference of the output signal value 
(actual throttle opening) of a throttle position sensor 23. and said target throttle opening. 
[0102] CPU41 controls the actuator 34 for an exhaust air diaphragm by exhaust air throttling 
control that the exhaust air throttle valve 33 should be driven in the direction of clausilium, when 
an internal combustion engine 1 is in the warming-up operational status after starting between 
the colds, or when the heater for the vehicle interior of a room is in an operating state, in this 
case, an internal combustion engine's 1 load increases and the quantity of fuel oil consumption is 
increased corresponding to it — things — ** Consequently, while an internal combustion 
engine's 1 calorific value increases and an internal combustion engine's 1 warming up is 
promoted, the heat source of the heater for the vehicle interior of a room is secured. 
[0103] In EGR control, CPU41 reads the engine rotational frequency memorized by RAM43. the 
output signal (circulating water temperature) of a coolant temperature sensor 5, the output 
signal (accelerator opening) of the accelerator opening sensor 36, etc., and distinguishes whether 
the execution condition of EGR control is satisfied. 

[0104] as the above-mentioned EGR control execution condition, the variation of the accelerator 
opening by which the internal combustion engine 1 is continuously operated beyond 
predetermined time from the time of starting which has a circulating water temperature beyond 
predetermined temperature is a positive value — etc. — conditions can be illustrated. 
[0105] When it judges with an EGR control execution condition which was described above being 
satisfied, CPU41 is accessed to a control map whenever [ EGR valve-opening ] based on an 
engine rotational frequency and accelerator opening, and computes the opening of the EGR valve 
101 corresponding to said engine rotational frequency and said accelerator opening. 
[0106] When it judges with on the other hand an EGR control execution condition which was 
described above not being satisfied, CPU41 is controlled that the EGR valve 101 should be held 
in the close-by~pass-bulb-completely condition. Furthermore, in EGR control, GPU41 performs 
the so-called EGR valve feedback control which carries out feedback control of the opening of 
the EGR valve 101 by making an internal combustion engine's 1 inhalation air content into a 
parameter. 

[0107] In EGR valve feedback control, 0PU41 determines an internal combustion engine's 1 
target intake air flow by making accelerator opening, an engine rotational frequency, etc. into a 
parameter, for example. In that case, relation between accelerator opening, an engine rotational 
frequency, and target intake air flow is map-ized beforehand, and target intake air flow may be 
made to be computed from the map, accelerator opening, and engine rotational frequency. 
[0108] If target intake air flow is determined by the above-mentioned procedure. CPU41 reads 
the output signal value (actual inhalation air content) of the airflow rheter 17 memorized by 
RAM43, and measures an actual inhalation air content and target intake air flow. 
[0109] When there are few above mentioned actual inhalation air contents than said target intake 
airflow, GPU41 carries out specified quantity clausilium of the EGR valve 101. In this case, the 
amount of EGR gas which flows into the inhalation-of-air branch pipe 14 from the EGR path 100 
will decrease, and the amount of EGR gas inhaled in an internal combustion engine's 1 gas 
column 2 according to it will decrease. Consequently, only the part to which EGR gas decreased 
increases the amount of the new mind inhaled in an internal combustion engine's 1 gas column 2. 

[0110] On the other hand, when there are more actual inhalation air contents than target intake 
air flow, as for CPU41, specified quantity valve opening of the EGR valve 101 is carried out. In 
this case, the amount of EGR gas which flows into the inhalation-of-air branch pipe 14 increases 
from the EGR path 100, and the amount of EGR gas inhaled in an internal combustion engine's 1 
gas column 2 according to it increases. Consequently, only the part from which EGR gas 
increased the amount of the new mind inhaled in an internal combustion engine's 1 gas column 2 
will decrease. 

[01 11] If the EGR valve 101 is already in a full open condition when it is necessary to make the 
amount of EGR gas increase, CPU41 will control the actuator 22 for throttles so that it may 
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carry out predetermined opening clausilium of the throttle valve 21. In this case, since the 
negative pressure degree of the inhalation-of-air negative pressure in the inhalation-of-air 
branch pipe 14 located down-stream from a throttle valve 21 becomes large, the amount of EGR 
gas inhaled to the inhalation-of-air branch pipe 14 will increase from the EGR path 100. 
[01 12] In addition, the above mentioned specified quantity may be a fixed value determined 
beforehand, or may be an adjustable value changed according to the deflection of an actual 
inhalation air content and target intake air flow. 

[01 13] Next, EGR gas cooling control is control performed when a running state has EGR control. 
In this EGR gas cooling control, CPU41 cools the EGR gas which EGR cooler 103 is made to 
circulate through some cooling water which was made to open the closing motion valve 107 and 
was cooled with the radiator 106. with flows the EGR path 100. when EGR gas cooling conditions 
are satisfied. 

[01 14] As the above-mentioned EGR gas cooling conditions, the conditions [ that accelerator 
opening is more than predetermined opening / that the output signal value (exhaust-gas 
temperature) of the exhaust air temperature sensor 32 is beyond predetermined temperature ] 
of ** that the output signal value (circulating water temperature) of a coolant temperature 
sensor 5 is beyond predetermined temperature, that an engine rotational frequency is more than 
a predetermined rotational frequency can be illustrated. 

[01 15] Next, the EGR plugging judging control used as the summary of this invention is 
described. The EGR plugging judging control concerning the gestalt of this operation is control 
forjudging whether plugging has occurred in EGR cooler 103, and when an internal combustion 
engine's 1 operational status is in an EGR control execution area and EGR valve feedback 
control is in a running state, it is performed. 

[01 16] In the EGR plugging judging control concerning the gestalt of this operation, CPU41 
distinguishes whether plugging has occurred in EGR cooler 103 by measuring the opening 
(whenever [ criteria EGR valve-opening ] being called hereafter) of the EGR valve 101 when 
plugging has not occurred, and the opening (whenever [ for a judgment / EGR valve-opening ] 
being called hereafter) of the EGR valve 101 at the time of activation of EGR plugging judging 
control with EGR cooler 103. 

[01 17] Here, when plugging has occurred in EGR cooler 103, in order that the amount of EGR 
gas which flows into the inhalation-of-air branch pipe 14 from the EGR path 100 may decrease, 
the amount of the new mind inhaled by the internal combustion engine 1 will increase instead of 
the amount of EGR gas inhaled by the internal combustion engine 1 decreasing. 
[01 18] That is, when plugging has occurred in EGR cooler 103, the output signal value (actual 
inhalation air content) of an air flow meter 1 7 will exceed target intake air flow. Thus, if an actual 
inhalation air content exceeds target intake air flow, it will be amended in the valve-opening 
direction so that the opening of the EGR valve 101 may decrease an actual inhalation air content 
to target intake air flow by EGR valve feedback control. 

[01 19] Therefore, if whenever [ for a judgment / EGR valve-opening ] is larger than whenever 
[ criteria EGR valve-opening ], it can be told to EGR cooler 103 that plugging has occurred. By 
the way, if an internal combustion engine's 1 operational status changes, since the opening of 
the EGR valve 101 will also be changed according to it. the operational status of the internal 
combustion engine 1 at the time of detecting whenever [ for a judgment / EGR valve-opening ] 
needs to be the same as the operational status at the time of detecting whenever [ criteria EGR 
valve-opening ] (criteria operational status is called hereafter). 

[0120] Then, CPU41 detected whenever [ for a judgment / EGR valve-opening ], when an 
internal combustion engine's 1 operational status was in the same operational status as criteria 
operational status. As for the above mentioned criteria operational status, it is desirable that it is 
in the steady operation condition of a low load, and it is especially desirable that it is the idle 
operational status after the completion of a warm-up. When an internal combustion engine 1 is in 
heavy load operational status, this Since the pressure of the exhaust air [ there are many flow 
rates of the exhaust air discharged by the internal combustion engine 1, and ] in the exhaust air 
branch pipe 24 tends to become high. Even if plugging has occurred in EGR cooler 103, the 
amount of EGR gas which flows into the inhalation-of-air branch pipe 14 from the EGR path 100 
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cannot decrease easily. In EGR valve feedback control, the opening of the EGR valve 101 is not 
amended in the valve-opening direction, or it is because it is assumed that the amount of 
.amendments to the valve-opening direction becomes very small. 

[0121] Moreover, even if it is the case where an internal combustion engine 1 is in the same 
operational status as criteria operational status Under the effect of change of the initial 
tolerance of an air flow meter 17, the EGR valve 101, and EGR opening sensor 102 grade, and 
the environments (outside air temperature, atmospheric pressure, etc.) where the car carrying an 
internal combustion engine 1 is placed etc. Since it was also assumed that the opening of the 
EGR valve 101 becomes larger than criteria opening, it was made for whenever [ actual EGR 
valve-opening ] to judge with plugging having occurred in EGR cooler 103 more than 
predetermined opening, from criteria opening, with the gestalt of this operation, when large. 
[0122] Hereafter, the EGR plugging judging control concerning the gestalt of this operation is 
explained concretely. In performing EGR plugging judging control, CPU41 performs an EGR 
plugging judging control routine as shown in d rawin g 3 . This EGR plugging judging control routine 
is a routine repeatedly performed for every (for example, whenever [ to which the crank position 
sensor 4 outputs a pulse signal ]) predetermined time under the situation that EGR valve 
feedback control is performed. 

[0123] In an EGR plugging judging control routine, CPU41 is accessed to the abnormality flag 
storage region in EGR first set as RAM43 in S301, and distinguishes whether "0" is memorized in 
said abnormality flag storage region in EGR. 

[0124] The above mentioned abnormality flag storage region in EGR is a field where "1" is 
memorized when plugging has occurred in EGR cooler 103, and "0" is memorized when plugging 
has not occurred in EGR cooler 103. 

[0125] When it judges with "1" being memorized in said S301 in the abnormality flag storage 
region in EGR. CPU41 once ends activation of this routine. On the other hand, when it judges 
with "0" being memorized in said S301 in the abnormality flag storage region in EGR. CPU41 
progresses to S302 and reads various data, such as drive power currently impressed to an 
engine rotational frequency, the output signal value (accelerator opening) of the accelerator 
opening sensor 35, fuel oil consumption, the output signal value (circulating water temperature) 
of a coolant temperature sensor 5, the output signal value (throttle opening) of a throttle 
position sensor 23, and the actuator 34 for an exhaust air diaphragm, from RAM43. 
[0126] In S303, CPU41 distinguishes whether based on the various data read by said S302, an 
internal combustion engine's 1 operational status is in the same operational status as criteria 
operational status. 

[0127] As the engine rotational frequency in criteria operational status in that case [ with the 
engine rotational frequency same / CPU41 ] The fuel oil consumption as the accelerator opening 
in criteria operational status with the same accelerator opening as the fuel oil consumption in 
criteria operational status [ same ] As the throttle opening in criteria operational status [ with 
the same, same throttle opening as a circulating water temperature / in / in a circulating water 
temperature / criteria operational status ] As the drive power with which the drive power 
currently impressed to the actuator 34 for an exhaust air diaphragm was impressed to the 
actuator 34 for an exhaust air diaphragm in criteria operational status [ same ] You may make it 
an internal combustion engine's 1 operational status distinguish whether it is in the same 
operational status as criteria operational status by distinguishing whether conditions, like a non- 
running state has the regeneration of DPF30 which plugging has not generated in DPF30 are 
satisfied. 

[0128] Furthermore, you may make it distinguish whether in addition to the above-mentioned 
conditions. CPU41 also takes into consideration the operating state of auxiliary machinery, such 
as a compressor for air conditioners, and a pump for power steering, and an internal combustion 
engine's 1 operational status is in the same operational status as criteria operational status, 
[0129] When [ said ] it judges with it setting S303 and there being no operational status of an 
internal combustion engine 1 in the same operational status as criteria operational status. 
GPU41 once ends activation of this routine, the case where it judges with an internal combustion 
engine's 1 operational status being in the same operational status as criteria operational status 
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in said S303 on the other hand — CPU41 — S304 — progressing — the output signal value 
(whenever [ for a judgment / EGR valve-opening 3) input of the EGR opening sensor 102 — it 
carries out. 

[0130] In S305. CPU41 is accessed to ROM42 and reads whenever [ criteria EGR valve- 
opening ]. In S306, CPU41 measures whenever [ for a judgment / EGR valve-opening / which 
was inputted in said S304 ], and, whenever [ criteria EGR valve-opening / which was read in said 
S305 ], and distinguishes whether whenever [ for a judgment / said EGR valve-opening ] is larger 
than whenever [ said criteria EGR valve-opening ] more than predetermined opening. 
[0131] When whenever [ for a judgment / said EGR valve-opening ] judges with it being large 
more than predetermined opening from whenever [ said criteria EGR valve-opening ] in said 
S306, after GPU41 considers that plugging has occurred to EGR cooler 103 and writes "1" in it 
in S307 in the abnormality flag storage region in EGR of RAM43. it ends activation of this 
routine. 

[0132] On the other hand, when whenever [ for a judgment / said EGR valve-opening ] judges 
with it not being large more than predetermined opening from whenever [ said criteria EGR 
valve-opening ] in said S306. after CPU41 considers that plugging has not occurred to EGR 
cooler 103 and writes "0" in it in S308 in the abnormality flag storage region in EGR of RAM43. it 
ends activation of this routine. 

[0133] Thus, when CPU41 performs an EGR plugging judging control routine, the plugging judging 
means concerning this invention is realized. Therefore, according to the plugging detection 
equipment of the exhaust-gas-recirculation equipment concerning the gestalt of this operation, 
in the exhaust-gas-recirculation equipment to which recycling of a part of exhaust air which 
flows an internal combustion engine's exhaust air system is carried out to an inhalation-of-air 
system, it becomes possible to detect plugging of the EGR gas passage in this exhaust-gas- 
recirculation equipment with a sufficient precision. 

[0134] In addition, when exhaust-gas-recirculation equipment is not equipped with the EGR 
opening sensor 102, the drive power impressed from GPU41 to the EGR valve 101 and the drive 
power corresponding to criteria opening are measured, and you may make it judge plugging of 
EGR cooler 103, although the gestalt of this operation described the example which measures 
the output signal value and criteria opening of the EGR opening sensor 102, and judges plugging 
of EGR cooler 103. 

[0135] The <gestalt 2 of operation>. next the 2nd embodiment of the plugging judging equipment 
of the exhaust-gas-recirculation equipment concerning this invention are explained based on 
drawing 4 . Here, a different configuration from the gestalt of the 1st operation of the above- 
mentioned is explained, and the explanation is omitted about the same explanation. 
[0136] Although the gestalt of the 1st operation of the above-mentioned described the example 
which judges plugging of EGR cooler 103 by measuring whenever [ for a judgment / EGR valve- 
opening ], and, whenever [ criteria EGR valve-opening ] Whenever [ EGR valve-opening / which 
was obtained by the learning control performed when an internal combustion engine 1 was in 
criteria operational status and plugging had not occurred in EGR cooler 103 instead of the 
above-mentioned criteria opening with the gestalt of this operation ], and. whenever [ for a 
judgment / EGR valve-opening ] are used. The example which judges plugging of EGR cooler 103 
is described. 

[0137] In this case, CPU41 is a time of being exchanged for components with the new 
component part of exhaust-gas-recirculation equipment when plugging has not occurred in EGR 
cooler 103 (for example, when the car carrying exhaust-gas-recirculation equipment is in a new 
car condition), and when EGR valve feedback control is performed, it will perform a learning- 
control routine whenever [ EGR valve-opening / as shown in drawing 4 ]. A learning-control 
routine is a routine beforehand memorized to the predetermined field of ROM42 whenever [ this 
EGR valve-opening ]. 

[0138] By the learning-control routine, whenever [ EGR valve-opening ] CPU41 In S401 First, 
the engine rotational frequency from RAM43, the output signal value of an air flow meter 17 
(actual inhalation air content), The target intake air flow, the output signal value of the 
accelerator opening sensor 35 (accelerator opening) concerning EGR valve feedback control, 
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Various kinds of data which read various data, such as drive power currently impressed to fuel 
oil consumption, the output-signal value (circulating water temperature) of a coolant temperature 
sensor 5, the output-signal value (throttle opening) of a throttle position sensor 23. and the 
actuator 34 for an exhaust air diaphragm, are read. 

[0139] In S402, CPU41 distinguishes whether an internal combustion engine 1 is in criteria 
operational status by making into a parameter the data read in said S401. When it judges with 
there being no internal combustion engine 1 in criteria operational status in said S402, CPU41 
performs again processing after S401 mentioned above. 

[0140] On the other hand, when it judges with an internal combustion engine 1 being in criteria 
operational status in said S402, CPU41 progresses to S403, measures the actual inhalation air 
content and the target intake air flow which were read in said S401, and distinguishes whether it 
is being completed as target intake air flow by the actual inhalation air content. 
[0141] When it judges with not being completed as target intake air flow by the actual inhalation 
air content in said S403, CPU41 performs again processing after S401 mentioned above. When it 
judges with being completed as target intake air flow by the actual inhalation air content in said 
S403, CPU41 progresses to S404 and performs study processing whenever [ EGR valve- 
opening ]. The difference of the opening of the EGR valve 101 determined whenever [ EGR 
valve-opening ] from a control map and an internal combustion engine's 1 operational status (in 
this case, criteria operational status) and the output signal value (whenever [ actual EGR valve- 
opening ]) of the EGR opening sensor 102 is specifically computed, and it memorizes to the 
predetermined field of RAM43 by making computed difference into a study value. 
[0142] In S405, CPU41 increments one batch of counter values of count counter of study:C 
which carries out counting of the count of activation of study processing whenever [ EGR valve- 
opening ]. The, above mentioned count counter of study may be the register built in CPU41, or 
may be a storage region for being set as the predetermined field of RAM43 and memorizing the 
count of activation of study processing. 

[0143] In S406, CPU41 distinguishes whether the counter value of count counter of study:C 
updated in said S405 is more than a count of predetermined (for example, N time), 
[0144] When it judges with the counter value of said count counter of study:C being under count 
of predetermined:N in said S406, CPU41 performs again processing after S401 mentioned above. 
[0145] When it judges with the counter value of said count counter of studyiC being more than 
count of predeterminediN in said S406, CPU41 progresses to S407, reads the study value of N 
individual memorized by RAM43, and computes the average of the study value of these N 
individual. 

[0146] CPU41 amends whenever [ criteria EGR valve-opening / which is called for beforehand ] 
by said average, and the predetermined field of RAM43 is made to memorize it in S408 by 
considering whenever [ after amendment / criteria EGR valve-opening ] as whenever [ new 
criteria EGR valve-opening ]. 

[0147] CPU41 will end activation of this routine, if it finishes performing said processing of S408. 
Whenever [ such EGR valve-opening ], according to the learning-control routine, since it 
becomes a value in consideration of the initial tolerance of an air flow meter 17, the EGR valve 
101, and EGR opening sensor 102 grade, the fall of the judgment precision by an internal 
combustion engine's 1 individual difference is prevented, and whenever [ criteria EGR valve- 
opening / which is used for EGR plugging judging control ] becomes possible [ performing EGR 
plugging judging control with a more high precision ]. 

[0148] The <gestalt 3 of operation>, next the 3rd embodiment of the plugging detection 
equipment of the exhaust-gas-recirculation equipment concerning this invention are explained 
based on drawing 5 . Here, a different configuration from the gestalt of the 1 st operation of the 
above-mentioned is explained, and the explanation is omitted about the same configuration. 
[0149] Although the gestalt of the 1st operation of the above-mentioned described the example 
which judges plugging of EGR cooler 103 by making opening of the EGR valve 101 into a 
parameter, the gestalt of this operation describes the example which judges plugging of EGR 
cooler 103 by making cooling effectiveness of EGR cooler 103 into a parameter. 
[0150] Here, when plugging occurs in EGR cooler 103, the heat exchange effectiveness of this 
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EGR cooler 103 will fall, and the cooling effectiveness of EGR cooler 103 will fall according to it. 
[0151] Therefore, the cooling effectiveness of EGR cooler 103 in case an internal combustion 
engine 1 is in criteria operational status is a time of an internal combustion engine 1 being in 
criteria operational status, and when it falls from the cooling effectiveness when not being when 
plugging has not occurred in EGR cooler 103. it can judge with plugging having occurred in EGR 
cooler 103. 

[0152] A meaning can be asked for the cooling effectiveness of EGR cooler 103 by making into a 
parameter the temperature (cooler close gas temperature being called hereafter) of the EGR gas 
which flows into EGR cooler 103, the temperature (cooler appearance gas temperature being 
called hereafter) of the EGR gas which flows out of EGR cooler 103, and the circulating water 
temperature that flows into EGR cooler 103. 

[0153] Specifically, the cooling effectiveness of EGR cooler 103 is EGR cooler cooling 
effectiveness =(Tin-Tout)/(Tin-THW), when EGR gas temperature which flows out of Tin and 
EGR cooler 103 the EGR gas temperature which flows into EGR cooler 103 is set to Tout and a 
circulating water temperature is set to THW, 
It can express with the formula to say. 

[0154] Cooler close gas temperature : as an approach of calculating Tin (1) How to attach a 
temperature sensor in the part in which it is located in the style of [ of EGR cooler 103 ] right 
above at the EGR path 100. and carry out direct detection of the cooler close gas- 
temperature:Tin, (2) How to presume cooler close gas-temperature:Tin from turbine housing 19b 
by making into a parameter a down-stream exhaust-gas temperature and heat energy consumed 
in turbine housing 19b. (3) The approach of presuming the approach of presuming cooler close 
gas-temperature:Tin by making an internal combustion engine's 1 inhalation air content, 
circulating water temperature, fuel oil consumption, and cycle efficiency into a parameter etc. 
can be illustrated. 

[0155] Cooler appearance gas temperature : as an approach of calculating Tout (4) How to 
attach a temperature sensor in the part located in the direct lower stream of a river of EGR 
cooler 103 at the EGR path 100, and carry out direct detection of the cooler appearance gas- 
temperature:Tout. (5) How to compute cooler appearance gas-temperature:Tout by making an 
EGR rate, the intake-air temperature in intercooler 20 lower stream of a river, and the intake-air 
temperature in the inhalation-of-air branch pipe 14 of EGR valve 101 lower stream of a river into 
a parameter, (6) — assumption value [ of the MAP and inlet-pipe base charging efficiency in the 
inhalation-of-air branch pipe 14, and the intake-air temperature in the inhalation-of-air branch 
pipe 14 of EGR101 lower stream of a river ]:, while asking for a temporary cooler appearance gas 
temperature from T and the intake-air temperature of intercooler 20 lower stream of a river It 
can ask for intake-air-temperature:T in the inhalation-of-air branch pipe 14 of EGR101 lower 
stream of a river using a temporary cooler appearance gas temperature, and true cooler 
appearance gas-temperature:Tout can be illustrated for the calculation approach etc. by 
performing a convergence operation so that said T' may be in agreement with said T. 
[0156] With the gestalt of this operation, the approach of (2) mentioned above as an approach of 
calculating cooler close gas-temperature:Tin is mentioned as an example, and the approach of 
(5) mentioned above as an approach of calculating cooler appearance gas-temperature:Tout is 
mentioned as an example, and is explained. 

[0157] Drawing 5 is drawing showing the outline configuration of the internal combustion engine 
which applies the plugging judging equipment of the exhaust-gas-recirculation equipment 
concerning the gestalt of this operation, and its pumping system. In dra win g 5 , the inhalation-of- 
air temperature sensor 50 which outputs the electrical signal corresponding to the temperature 
of the flowing inhalation of air in this inhalation-of-air branch pipe 14 (mixed gas of new mind and 
EGR gas) is attached in the down-stream part from the connection part with the EGR path 100 
in the inhalation-of-air branch pipe 14. 

[0158] Furthermore, the pressure-of-induction-pipe force sensor 51 which outputs the electrical 
signal corresponding to the pressure (charge pressure) of the inhalation of air in this inhalation- 
of-air branch pipe 14 is attached in the inhalation-of-air branch pipe 14. In addition, below, the 
inhalation-of-air temperature sensor 18 attached in the inlet pipe 15 of an air cleaner box 16 
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direct lower stream of a river shall be called the 1st inhalation-of-air temperature sensor 18, and 
the inhalation-of-air temperature sensor 50 attached in the inhalation-of-air branch pipe 14 
shall be called the 2nd inhalation-of-air temperature sensor 50. 

[0159] Cooler [ the following and ] close gas temperature: Describe the presumed procedure of 
Tin and cooler appearance gas-temperature:Tout. First, cooler close gas temperature: In 
presuming Tin. CPU41 inputs the output-signal value (exhaust-gas temperature of a turbine 
housing 19b lower stream of a river) of the exhaust air temperature sensor 32, the output-signal 
value (amount of the new mind inhaled by the internal combustion engine 1) of an air flow meter 
17. and the output signal (charge pressure) of the pressure-of-induction-pipe force sensor 51. 
[0160] the pressure of exhaust air [ in / CPU42 makes a parameter the output signal value 
(charge pressure) of the pressure-of-induction-pipe force sensor 51, and the output signal value 
(amount of the new mind inhaled by the internal combustion engine 1) of an air flow meter 17, 
and / the exhaust air branch pipe 14 ] — in other words, the turbine expansion ratio of turbine 
housing 19b is computed. 

[0161] Then, temperature, i.e., cooler close gas temperature, of the exhaust air before CPU42 
flows into turbine housing 19b based on an output-signal value and said turbine expansion ratio 
of the exhaust-air temperature sensor 35: Compute Tin. 

[0162] Here, when the output-signal value of the exhaust air temperature sensor 35 is set to T1 
and the turbine efficiency of P2 and turbine housing 19b is set [ a turbine expansion ratio ] to 
etat for the output-signal value of PI and the pressure-of-induction-pipe force sensor 51, a 
theoretical formula as shown below about turbine housing 1 9b will be materialized. 

etat=(Tin-Tl )/(Tin (1 -1/(P1 /P2)^0.248)) 

In addition, what is necessary is to ask for it experimentally beforehand and just to make ROM42 
memorize it, since turbine-efficiency:etat is the value of a turbine housing 19b proper. 
[0163] Therefore, the above-mentioned theoretical formula is asked [ value / of PI and the 
pressure-of-induction-pipe force sensor 51 / output-signal ] for cooler close gas- 
temperature:Tin by substituting P2 and turbine housing 19b in output-signal value:T1 of the 
exhaust air temperature sensor 35, and a turbine expansion ratio. 

[0164] Next, in presuming cooler appearance gas-temperature:Tout, CPU41 inputs the output 
signal value (amount of the new mind inhaled by the internal combustion engine 1) of an airflow 
meter 17, the output signal value (intake-air temperature before flowing into compressor housing 
19a) of the 1st inhalation-of-air temperature sensor 18, the output signal value (intake-air 
temperature of EGR valve 101 lower stream of a river) of the 2nd inhalation-of-air temperature 
sensor 50, and the output signal value (charge pressure) of the pressure-of-induction-pipe force 
sensor 51 . 

[0165] Then, CPU41 computes the ratio (EGR rate) of the amount of EGR gas contained during 
the inhalation of air inhaled by the internal combustion engine 1, and the temperature of the 
inhalation of air which flows out of an intercooler 20. 

[0166] When carrying out an EGR rate, CPU41 computes an EGR rate by making into a 
parameter the total amount (total with the amount of new mind and the amount of EGR gas 
which are inhaled by the internal combustion engine 1) of the inhalation of air inhaled by the 
internal combustion engine 1, and the output signal value (amount of the new mind inhaled by the 
internal combustion engine 1) of an air flow meter 17. 

[0167] if the total amount of the inhalation of air inhaled [ EGR rate ] by GA and the internal 
combustion engine 1 in EGRR and the output signal value of an air flow meter 17 is set to GALL 
here — ******** of the following [ EGR rate ] — things are made. 

Total amountGALL of the inhalation of air inhaled by the EGRR=(GALL-GA)/GALL internal 
combustion engine 1 can be asked by [ of the output-signal value (charge pressure) of the 
pressure-of-induction-pipe force sensor 51, and the inlet-pipe base charging efficiency of 
internal combustion engine 1 proper ] integrating. The above mentioned inlet-pipe base charging 
efficiency may be beforehand searched for experimentally, although it can express as a function 
of an engine rotational frequency. 

[0168] When computing the temperature of the inhalation of air after passing an intercooler 20. 
CPU41 computes the cooling effectiveness of an intercooler 20 first by making into a parameter 
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the travel speed of a car and the output signal value of an air flow meter 1 7 which carried the 
internal combustion engine 1. 

[0169] Then, CPU42 computes the temperature of the inhalation of air which assigns the 
compressor efficiency of compressor housing 19a, and the output-signal value of the 1st 
inhalation-of-air temperature sensor 18 to the theoretical formula about compressor housing 
19a, and flows out of compressor housing 19a, i.e., the temperature of the inhalation of air which 
flows into an intercooler 20. 

[0170] The theoretical formula about compressor housing 19a The compressor efficiency of 
compressor housing 19a etac, If temperature of the inhalation of air which flows out of P3 and 
compressor housing 19a the pressure of the inhalation of air which flowed the output-signal 
value of T2 and the pressure-of-induction-pipe force sensor 51 out of P2 and compressor 
housing 19a in the output-signal value of the 1st inhalation-of-air temperature sensor 18 is 
made into T3 etac=T2*(P3/P2) r0,286-1)/(T3-T2) 
It can express. 

[0171] Said compressor efficiency: etac is the pressure of the inhalation of air which is the value 
of a compressor housing 19a proper, and flowed out of the output-signal value of an air flow 
meter 17, and compressor housing 19a :P Pressure of the inhalation of air which could calculate 
3 as a parameter and flowed out of compressor housing 19a :P 3 can be calculated by 
subtracting a part for the pressure loss in an intercooler 20 from the output-signal value (charge 
pressure) of the pressure-of-induction-pipe force sensor 51. 

[0172] CPU42 computes the intake-air temperature after passing an intercooler 20 from the 
cooling effectiveness of an intercooler 20 searched for by the above-mentioned approach, and 
the temperature of the inhalation of air which flows into an intercooler 20. 
[0173] Thus, if the intake-air temperature after passing an EGR rate and an intercooler 20 is 
called for, CPU41 will compute cooler appearance gas-temperature:Tout by making into a 
parameter an EGR rate, the intake-air temperature after passing an intercooler 20, and the 
output signal value (intake-air temperature after EGR gas is mixed from the EGR valve 101 in 
the new mind cooled by the down-stream intake-air temperature 20, i.e., an intercooler) of the 
2nd inhalation-of-air temperature sensor 50. 

[0174] Here, if the output signal value of Tico and the 2nd inhalation-of-air temperature sensor 
50 is made into T four for the intake-air temperature after passing EGRR and an intercooler 20 
for an EGR rate, a formula called T-four=EGRR*Tout+(1-EGRR) *Tico will be realized. 
[0175] Then, cooler appearance gas-temperature:Tout is computed by assigning the intake-air 
temperature after passing the EGR rate and intercooler 20 for which the above-mentioned 
formula was asked previously, and the output signal value of the 2nd inhalation-of-air 
temperature sensor 50. 

[0176] Cooler close gas temperature presumed by the approach described above: EGR cooler 
cooling effectiveness is computed by substituting Tin and cooler appearance gas- 
temperature:Tout for a formula called EGR cooler cooling effectiveness =(Tin-Tout)/(Tin-THW). 
[0177] Therefore, GPU41 can judge whether plugging has occurred in EGR cooler 103 by 
comparing with EGR cooler cooling effectiveness when plugging has not occurred in EGR cooler 
103 the EGR cooler cooling effectiveness computed by the above-mentioned procedure. 
[0178] 

[Effect of the Invention] According to the plugging detection equipment of the exhaust-gas- 
recirculation equipment concerning this invention, it becomes possible by measuring the criteria 
opening based on the opening of a flow control valve when an internal combustion engine is in 
predetermined operational status with the opening of a flow control valve in case an internal 
combustion engine is in predetermined operational status and plugging has not occurred to an 
exhaust-gas-recirculation path to distinguish whether plugging has occurred to the exhaust-gas- 
recirculation path. 

[0179] By using the value determined in consideration of the study value of the opening 
detected when an internal combustion engine was in predetermined operational status and 
plugging had not occurred to an exhaust-gas-recirculation path as criteria opening at that time, 
it can become possible to prevent the incorrect judging resulting from the initial tolerance of the 
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component part of exhaust-gas-recirculation equipment etc., and judgment precision can be 
raised. 

[0180] Moreover, in the plugging detection equipment of the exhaust-gas-recirculation 
equipment concerning this invention, when the cooling means is established in the middle of the 
exhaust-gas-recirculation path, it becomes possible by comparing cooling effectiveness when it 
is in the cooling effectiveness of a cooling means in case an internal combustion engine is in 
predetermined operational status, and operational status predetermined in an internal 
combustion engine and plugging has not occurred for a cooling means to Judge whether plugging 
has occurred for the cooling means. 



[Translation done.] 
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(54) S^^Ma5i^g(7)i£^O^ai^M 



(57) mm] 

(D-^^m^mmm(Dm^7^^nmm^-^^ e g r^k 

m^^m :^^m\z%^mm.nmmmm<Dm^Dm 

m^mmr^mmmm^t. p^mmm(Dmmm\z)t^\:. 

mm^(Dmmi)m^<Dmmmm<i^oic^^^m'^\zmtm 
%nmmmm\zm^D^m±\^rztn^r^m^Dm& 
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1 

[If 1 ] \^mmm(Dm^m^^i^n,m^h^mm 

nmmmmzts^of}m±Lrc^n^r^m^om^^ lo 

<Dmm-^mmmmm^^om^mm^ys±:k^^^m^\zm 
tm^nmmmmzm^ o ^^^^i.rztm^~r^ z.t^ 

mmi^mjz^v. K-^. mmmwmmmmzm^of)^ 

^^LX^^U^^t^(vmmzM'::5\.^X^^^n^m'::^ 

^^t ^^mtr^m^m i \z$^m(Dm^nmmmm<D 20 

mm^m\zhD. Kr:>. mm^nmmmmzm^of)^ 

^^Lx^^t^\^^t^(Dmm(^^^mzm':^^^x^^'^n 
^mx^^ct^^m^~r^m^mi\z$m<om%wm 

mm^mn^mm.^}^mr^i^m^wc^m^x:i5K^. 

\z^^t^<DmMmmmm^(om&f3^m^(Dmmmm^ 30 
D:k^\^^m'^\zmmi^m^m\zm^D^m±\^rztm^ 
r^z.^ ^^WLt-r^m:^m 1 \zmm<om^nmmm^ 

[tmm 6 ] mm\^mMm(D^m.mm\z{mm%m^ 
^mn^m^o^mm^mm-r^ 0 ^-^mn b nx 

mmm\z^^x. mm^%^K^^<ommm'&mmz 
L^'i^Wit.t^m^m 1 \z^m<om%nmm^m(o^^ 40 

mtm%nmmm^(Dm^\zwL\^'fibti. mm%w^mm 

mm^mmmn\!i^^m\z^^ x%m $ ntci^mmtm 
^(Dmmm^K^m.Ti.rzm'^\zmt^ii^m^mzm^K^ti^ 
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m?mnm^nm^m\^. m^i^}^^^-^\zmxr^ 
m%(DU&t. mt^y^}%^c^-'y\zm%^^n^}^ny)^(o 

/I ^ ;< - ^ <h L.TtfffB7K?&Si57 - ^ <D?&^^m ^»m-r 
^Z,t: ^^^t-t^miltm 7 tCtB«<Z)SPmSti^i^®<^ 

MtBl*I«^*SI^(7)51^t^^lCi^i; UTMIBwftfti^^^^ J:^/ 

mmp^mmmtm^(Dmi^^m\z^^t.^(omt^m.mm 
^K>:k^\^^^'^\zmm%w^mmm\zm'^K^f}m^\^ 

[0 0 0 1 ] 

^mn^m-%<D-w^^\&%^\znmm^'^^nmnmm 

(EGR:Exhausl Gas Recirculation) ^m\zm\^. ^\Z 

E G R^«(7:)§$^ 0 ^mm-r^^mzmt^. 

[0 0 0 2] 

mmnnm^i^m't^z.L^mmt.x.x. mm^^mi 
^^nmmm(Dm%f)m^^nx\^^^o 

[0 0 0 3] JifBb/tJ:p;^c£*»«S!ffi^Cf^«S«M 

\z:^\.^x^)-y^mYt(Dm.^%m^M^n^t. \tmo 
^mco^mmit^to (nox) 7i;^'^^-r^c:<h;o^*^'^>nT 

wtim (Nox) i^^^^T^o 
[0 0 0 4] {^mmm^^^mm^n^^mmit^ (no 

-fr-BS^^HtiSI (EGR : Exhaust Gas Recirculatio 

n) mm^mmr^:^m^mm'^nx^^^o 
[0 0 0 5] EGR^Mfri. mm^\z^^n^7Kmn. 
(H^o) . -mit^m (CO) , =imtmm (co,) 

T, j;f^mmm<Dmmmz:i^\fir^m'^^<ommmmist,rfm 



( 3 ) 

3 

(NOx) com^i&Mt-^it^^O^X^^. 

[0 0 0 6] f^, ±IBbfc^^/j:EGRSa<hL'T«. 

p^mmmommmmt^m.m^t^mmr^ e g rmss 
mm-r^EGR^^itj^^mj^^n^mm'^. egrm^ 

RZ^EGRmzm^XBGR:^7.^}^^'r^rctb<OEG 

R^-'y^EGRmm(D^^^\zmfxmf^'^n^iMm: 

[0 0 0 7] hll^X. EGRmmXkt. m^^\Z^^ 10 

n^^^m^mfm^m^ egr m^omm^ egr^ 

T, EGRm^^EGR^-'yyz^^'^K^tim^'t^m 

^tj^^-ofco EGRmm^^EGR^-^^Z^i^^D-^m 

^;itt)mmttji^. \^mmm\z:iD^ir:i>^mmim (n 
Ox) <D^±m^+»\z{S:m'r^>z.tf)^x^r^<u^t 

[0 0 0 8] ;i<D^oU?^m\z^v. '^^x\t. 

1 0- 1 9 6 4 6 2-^^^ICtB«g^n^cfc^?'ctx><— if 20 

)v:jL>iJ^>(DEGRmmm-f)mm^nx\^^^o m^'j>n 
\zmm^ nrcy" ^—\f)i^x.>zy>(D EG Rmm\t. \Hm 
mm(DW^m^hm^mmt^mmr^ e GRmmz^ 

^n^«^a7U^Ji:UT^^^^4^(7)^#^{k^ (NOx) 

^MTtr ^ N o x«7cMi« *isttT«i^$nT«.i^o 

[0 0 0 9] CC0J:"5JC^^^nfc^^— if;i'X>v> 
i^EGR&et^, EGRi5'--^±i?lE(ONOxS7cMi«tC 
:fe liT E G R X 4« <^«K ^ilTCiSJ i: b TtN » ^ i± -5 d .^i 
JCckD, EGR^--^tC»itA-r-5^^{g;Mb. J^TEG 30 
R - ^ <?:) a §S ^ D ^ Jh b ch "5 t T ^ t> CO -If ^ ^ o 

[0 0 10] 

imMf}m^i.^vii^^iskm} ^z.^x. mmi^rc'j^ 
m^zmm^nrc^vUy'>(-'ifj\^x,>z^>(DEGRmm 
x\t. NOxm7€mm:^^^m^^m\z^^m^\^. eg 
R:^xtf>fc-&^ns«^**?S^jt:7Kig (HC) r^^(os 

OF (Solible Organic Function) ^53^;0^N OxMtcM 

rnxmn^nT^zEGR^-y-^mx-r^c^izu^o 

Z.<D^vtimmf)m^^M^tl^^^ EGR^-^tCSO 
F^^;<i^*«bTEGR^--^<^eiS^D?!i^^^'rsft 40 

[0 0 11] w.\z. t&tBL;^cx^— tf;Ux>>?>(OEG 

R^fiTti, EGR^-'7^EGRilS§c7)@fS^D<&^ 
aiT-&^g:^ffix.Ti.^:^cj:i.i^cae), Sl^lcEGR^-^^ 

EGR m^<D Ei^^^o-^m^L Tcm-^^z \mmm(D e g 

(^«S^§llC^frt^^^g&it:%I (NOx) <D^^ 

[0 0 12] ±mi.rcj:,vr^m^ (Df^m^zm. 

^xf^^nrzhcDx^o. p^mmm<Dm^m^mn^m so 
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m<D-^^mii^mmm(o^m,^^mmm^i^^ e g rs 
m^mK.rc}^mmm\z:ioi^^x. EGR^gtc^stt-sgis 

0. j^m^o\z^mLrzm^:r.^yi^B><Dmitm±iz 

[0 0 13] 

^m^r^rz^\z]^y.T(D^or<i.^^^mmLrco -tt^io 
:^^BM\z^.^m^nmm^m(om^K^mmi^m\t. 

mr^mmmm^t. mtmrnmrnom^mmAzit^ux 

mm]^mmm-^m^<Dm^'^m\z$>^t^<Dm^m 
mmmi^<Dm&i)m&(Dmmmm.ko^'^\^^m't\zmi$^ 

[0 0 14] C(^)J:e)tC«^^n^cS^^^«M^g<3D|g 

<Dmm^m\zm^\:'Xmmm^^<Dmm^mm^^o mz, 
umnmrnmrnm^mt. ^mmm\zmmz^A-^ 
n^m^<Dm^f&p^mMmo:>m^vtm\zft-crcmm(Dm 

[0 0 15] ±$^Lrz^^uy4-]^/'<y^mmx\t. 
[^mmm\z^m\zf^A^ti^m^<Dmf)mmm^^<}^u 

[0 0 16] co^m-^. mn.m^f}^^^^m^-^nmm 

^n\zft^cxiHmMm\z^x^n^nmmt!7s(Dm 
^m(}^r^z.h\zu^. mmMm\z^x^ti^nmmt! 
7.mf}m'pr^h. ^(om^^t^i^mmMmizmx^n 

[0 0 17] ±mi^rc<kouy ^ — ^mm\z:hi^^ 
X. m^mm\znm\z^A-^n^mm.(Dmi}mmm^D 

[0 0 18] ccom^. mn.mmf)^^^^mm-^nmm 
^n^nmm:^y.<omf)^mmi.. "ttwzjt^uxi^mmm 
\z}&x:^n^nmm:^y^<Dm^^mm^^z.^\zu^o ^ 
mmm\z^A^n^nmmi^y^mf)mm'r^h. ^(Dm 
j}n^f:z\tmmmm\zfs^A^ti^mm.<om^m:^r^o 

[0 0 19] z.(D^otsimmf)^my'^nx\^^^ht\zm 

\t. mn.nmmmmzm^^omm±L'Xi^t^^^m^\z\t 

L.x±^<^n^z,h\zu^o rut)^. mm^nmrnm 
mztn^Dfim^i^fcm^^t. mm.mmf)^^^m.m^-^ 

}t^ux^mmm\zt!&X'^n^nmm:^y^m^m(}^r^h 
L^{z[^mmm^z^X'^n^m^<Dm^mmr^rzisb. 
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[0 0 2 0] t^^Dm^^mt. ^mMmf)m 

So 

[0 0 2 1] f^, m^<Dmmmm\t. \^mmmtim&M lo 
^^m\z^ri^ mm.nmmm^\zm^^-^m±i' 
x^^t^^m\z^^^Wi-^nrzmmx-$>'DXh^< . ^s 
o^t^, \^mmmf)^m^mm^m\z$>K). K-^A^^^nm 
mmmzis^r)-^^^^\^x^^rjii,^m\z^m^nrcmm\z 

[0 0 2 2] [^mMm:^m^m^vim\z$>D. r^. w 
Hnmmmmzm^O'fym^vxi^^u\,m\z^m'$nrz 

m\zhD. R'::>. mm.nmmmmzm^O'^m^i^x^^ 
u\^^^\zmm^nrzmwc(^mm(DW'^mx^'DXhJ:. 20 
<. x\t. p^mmmf)m&m^^m\z^Ki. ja-i^^. am 
nmmmm\zm^of)m±vxi^^u\.m\zi^a^:^nrcm 

[0 0 2 3] cn\t. p^mmm-^^m^mm^mjz^o. 
i)mnmmm^\zm^r):^m±i^x\^^rj:\^>m^x 

[0 0 2 4] ^fz. m^^m^^mt. mmmmiT<Dm 
mi^^mmmm.^ om^mmi^y.±i<^^^m^\zmm.nmm 

z.n\t. mmmm^<Dmm-^^^n^\z^'Dx^it^^m^ 
^m^^n. ^(D^orjim^\zmmnmmmmzm^ 
r)^m±vx\^^tsi\^^\z^mt>^rmmmm^<Dmmf)m 
mmm<k^i^^<u^zi^f)^^^(bn^'/)^^x$>^o 
[0 0 2 5] ^fz. ^^m\z^^^mm.mmmmm(Dt^^ 

^p^^mn^nm^7^m^^}^m^m^m^x\^^^m^ 
tB^y)m&^m\t. mmmm^^m^omuv^m^z^ 

m^\z}^m^m\zm^otm^i^fttnm'r^^o\zh 4o 

[0 0 2 6] c:n«, rfi^^m[^\zmf^^n^mm(Dm 

fzib. Mm^\z^^ti^^^^mMM^<D^^^^ 

xi^m^^\H<Dmm\ziimi^s><t5:^rzib. r^m^m^ 

So 

[0 0 2 7] :^^m\z».^m^nmmmm<Dis^r)mm 
ggtc^5i>T, p^mmm<Dm^mmv^mtvx\t. p^m so 
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mm(D^nmm\z^\ir^nrz^m,igtK>f^(Dmm^m&m 

m\z^K). KrD. \^mmm'^mM.m(D^'^m^^m\z^ 
^vtm. mzmmmm^^y-r \^)um^^m\z^^t^f)^ 

[0 0 2 8] 'A\z. :^mm\zm^mmnmmmm<Dt^^ 

mmm.mmmmm(D^^^\z$^i,ir(E>ti. mnmnmrnm^ 

m^mz^r:>xMm^rirz}^mmmf)mm(Dmmm<k 
i&y\^rzm^\zmt^}^&^mzts^D^m±i^rztnm 

[0 0 2 9] i^m^mt. nmm:^:^t}^mh(Dr^^xm 
^^^nz>h<Dx^^^^. m}^m^^\H\zB^O'f}m^ 
i^tzm^^it. i^m^m\zm^r)f)m±i^x\^^f3ii^^m'^\z 

Si^^\z:^^^xB^K)^m±vrzm^^t. ?^ai^stcis 
^^f)m^Lxi^^Ui,^m^\ziti.x. m^^^^mp^^m 

[0 0 3 0] fi£oT. }^&^mz:^\^^xm^Of)m±V 

rzm^\:^. ^r^m^^\z:^\^^x^^D^m^i.xi^^u^^ 

}^m^^(DmM<o}^n%mtim^<ommm^Tm'ox\*^ 
i^m^WL\zmi^K^f)^%^vrz^n^^^z.t: 

[0 0 3 1] ccT. fj\^(Dmm\m^. ^^^n^^niss 
K>f)m±\^x\^^tx\^m<D}^mm^^^'tmx^'DX^^ 
<. ^^i^\ti^m^mzm^D'^'^%^i.x\^^u\^m(o}^ 
m)0}m^m\zi^x^^^n^mx^-:^xh^^>. 

[0 0 3 2] ±tELrzif^^^m^i^x\t,. m^<Dr^m^ 

^P7KTt>J;t.^U, nmm:^:^<D^^}^^ir^tzitKD^m 
CO ?^ai7K T ^ T V i o 
[0 0 3 3] }^Mi^m^iVX7i^r^^^-yi)m^^^n^ 

mn, (nmm:^7.) (Dumt. 7K}%^^-^\zm%^^n 

mmi^:^) (Dumt^/^'^^-i^^tLxyi^r^^^-^o) 
}^m9J}m^nm'r^<ko\zi.xh^^^. 
[0 0 3 4] ^(D^. 7i<}^^^-'^\zmx'r^nmmi^ 
x(Dmm. :f5,i:zf^rz\t7K}^^^-y^^^mm'r^nm 
m:»7.<DWim\^. ^m(Dmm±>^^m^^xm.iit^m'^ 

xi^^^±:>'^<Dmmmmt)^(bm^^ti^^o\zi.xhx 

[0 0 3 5] 'A\z. :^^m\z^^nmnmmmmo:>is^ 
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«3^^#43 J: ^ «MI5 ©fCSiS 0 # CO ^ 

mmmmzm^o:^m^vrz^m^r^^^r)m^^m 
^m^^^^^nm^t^^o\z\^Th^^^. 

[0 0 3 6] Ctl\t. Mli^:^fXS=&tiJ)P^-&^i£MI?0« 

^^f^\zm.mmm^'^m\z±m^m\z^^h. si^^d 
^(Dmm^mmi.xmm.nmmmmzi^m'r^m.m.'^M 

[0 0 3 7] 

m<Dm^o^mmm<oMi^mj.mmmm\z'oi^^xmm\z 

»':^liTI5iHJT-5o 20 

c 0 0 3 8 ] <mm(Di^m i >^t. m^nmmmmcD 
D^mmmcom i <Dmmmm\z^^^xm i-m3\z 
s-zs^^xwimr^o 

[0 0 3 9] mi\^. :$^^m\zm^mm.nmmmm(Dm 
mi^^Tj^rmx'^^. mwzj^-r^^mMmwt. a-d<d 

" ) \s}Uf^m^z/^)i7.m^^dMj'r^^^>^^iyzy 
Y^mn:h^ni^m^m.\z-^^.\^tzM.%\%^^ 

ttJ :^ T ^ tK M -tr > it 5 <h ^ 0 # 1 1 e n T I ^ ^ o 

[0 0 4 0] m%^\.rzmm^^^2>\'^. mAn-{^^^ 

%^zi^yv-)vi\x. mm^y^ %\z^'o¥t\'^^nfz,m 

tc, ^ydf-yn^^w^'kx^xw^^y^^hm^^ 

[0 0 4 1] Mfaa^>i/-;i/7fc*5tt^u^~>/i-r 
7^1 lOg^SSgRffitct^, Kn^>u-;i/7j^<D«!?3|Btm:/3 

^ ae) is:^ $ n^c :^ cfc 0 M ^ ^ # 1^ # b T 3 qe 

^: > 7 n(om^^^f}ii^m%^m.xm.ti)>k±.t.t^'o tc 

^:^«M#LTn^>U-;i/7 iiU^-V/^-ry 1 1 ^: 

c7)^ii^i^^i-aEE:^i^M#i 2f)m^f^nx\^^^. 
[0 0 4 2] HffKri^>i/-;u7 tct^. Kn^>u--;u 
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5(Bfi^Ti±, mm^s>':f9'^mM^>^s^\z^m.^nrc 

i^xmmzi^yu-)U7 ^j£m'r^o mm^^>':f9^^^ 

m(DWi^j£i3\zm-f^^xwj£^ti^o u=e>\y-)i7 
\z:^\^^x^w.j£ti^xmj£'^nrzmm. mmn^^^ 
^^\^x^%n 2 (Dm^tmm^ 3 -^^mikzs^^^n 

[0 0 4 3] f^. t^tBLfc^;?4^Tfr^. Zl^>y-)V7 

[0 0 4 4] :^\z. ^mmm i\z\'X. ^^^^i4^m 
n^^nxi^^. Hfits®:m^^i 4co#^^t^. m^Lts. 
h ^^LT^m^ 2 (DmmM^immi^x^^ 

MtB^^SIf 1 4«, 1 5i:^3|^^n, 

^IStd:, xyi57U-:?-3i^*yi:7Xl eiiSJi^^nTi.^ 

[0 0 4 5] t(lt3®:mi?l 5{3:fel.^Tt^ft3xyi^U-:^ 

n^^m.o:>mm\zMft^iyrzm%mn^mti'r^x.'7 y u 

-i^-^ 1 7 1 5 l^^rfiSnSK^coM^JC 

[0 0 4 6] t^fS®m^l 5tC*3t.^TMIBXT:7D-pC 
(5^-7t^5"^-V'\') 1 9COZi>yU'*;/-t?-/N'j7v>:5^1 

[0 0 4 7] m%m.%.'^\^\z^^^xm^^y^vv^ 
)\^^jy^\9 B.^r^^m.(D^'$L\z\^. mi^^y^vv 
9 sinxKm^nxMi^LUr:>tim%^ 
}^M^^rc^(D^>^-^-^2 o-^^m-f^nxi^^o 
t^. -(>^-^-y2otvx\t. m^Mmi^mmi^ 
rzmm<D&ffm\z^^'t^^nm,^mm i.xm^fim'^ 

m^(D}^&7K^o:>rm^xm^m^no ct\zx^xmm.<o 

[0 0 4 8] m^^m.'si s\z:B^^xmm-<>1^-^- 
m.oym&^m^'T^^m.i^K)^ i7.uyh)u^) 21^^ 

m-f^tlX^^^o Z.<D:^Uy hJU^2 l\Z\ts ^7.Uy 

2 2t. m^:^uvh)v^2 i<Dmmzm\:^rz.m%mn 
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[0 0 4 9] MIBXD^y h;UffiTi^^:xX— ^ 2 2 

[0 0 5 1] :3y':fuy^;\^i^>^ \ ^ si\zmx\^rc 

'orcm%\ts y^-^-^ 2 o\zx^m^n^o 20 

[0 0 5 2] >:$^->^-^ 2 0 fCj:oT?^^^n;^cSr 

>^^W:\zm\:^x:^uyh)vm wz^'Dxm.m^m 

[0 0 5 3] ^%n2<om^^-^^m^nrzm%\^. m 

mmm^ 3 t'^^m.m^ntLmm^miKUt: i.xmM't 
'A\z. p^mmm\\z\^. Wf%^'^2 Atm^^nx 

-h^^\.x^%m2(DmM'^hWMvx\.^^. mmm 30 

^h^i^\.xm%'^2s\z^m^nx\^^^. mumnm 
2^\t. 'Tm\z\^xmmi.f^\^^^y'7-hmm^nx^i^ 

[0 0 5 4] mumm.^'^2 A\z^\^^xm%^^-\i>n 
^i^y^x 9 \><r>m.±mz^mrt^%^t.m^W%2 5 

t3:feV^TtfrtE:^-t:>A'^>^>^l 9 b COltT»fEtCft® 

'&yM/XX3l!^2 6 tCicoTg^lj^^nxii-So 
[0 0 5 5] tfflB/\W/lXMg§2 6 tCti, K/N*-f/^:^3i 40 

g§2 6^M^-r-S##:2 7 at. ^t^^ 2 7 a ^^IfliKtt 

f'Sr^^aLX— 2 7b <h7&^e/^^^'i7iX h^- hA* 

)\^^2 7 b;0^'?XO{^^t^>nTC'^^o 
[0 0 5 6] ltflET^^^X-i$'2 7 bt^> n>yu-/ 

-tfyN'^v>:^i 9 Q.<r>mrfm\z^mr^^^%m\ 5«hfp 

lim31[eS2 8 ^^bTS5^$nT*5 0, n>:/U^;/1t/N 
•^f/V^l 9 aitT^c7)®^^S=l 5F^^i5ftna^^C7)iE 
3>yu^yitA'>^v>^l 9 afc:fe 

2 7 Q.^mmmm-t^. so 
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[0 0 5 7] ^W-mz\X. y^^:xX-^2 7 b«, ® 

mi^i ^t^^^m)iM^2 ^■^^\^xff\'^m^m(r^m-h 
timiB'^ntz.'m'^\t^^2i ^^m^^w\z'^n\^. © 

;^^9lJ[JD$n3^S^t^*<*:2 7 a^P^^igftT^o 
[0 0 5 8] mm'%M2 5tc:43l/^TStrie/NWAXalSS 

2 6 (Dm^m^^yyTm<n%mz\i.. m i (^^^i^^bte 

jiS2 9(h, DPF (Diesel Particulate Filter) 3 0 
[0 0 5 9] mrtBL;^c:mi^^'^2C0g^^^^<l:Mi«2 

9, z\\%. mm.^vz^'^n^m'um (ho . 

{"cmM (CO) , (NOx) ;^cC<J:<7)WS:tfX 

[0 0 6 0] ^sem 1 2 <7)S^m^{t;M« 29.3 
ii:bT«, mm.mmmzmx'^^^%<ry^ 
m^ii^mm'^m^'&m\z^^t,'^\zm\m.^\z^'^t\^ 

^ib7K^ (HC) , -^{k^^ (CO) . ^nmYM 
(NOx) ^^^{t:T^H7cMi«. r7i!A#^<D^^Jt:<?^^ 

(NOx) ^mmi.. m.x^\m.(omnmm.is^ 

fi:Tb;rc<2:^ti®:lSLTi.i^c^^m<t:^ (NOx) ^SriS: 
ajL,O'3a7c:'rs®:lSS5nc^N0xft4i«. B^tASN^co^ 

m (NOx) ^S7c;T'5»fci6<DM7r;^J/0^'i^S'r^i:$lc 

(NOx) ^mtmrn 

[0 0 6 1] ffflBL^cDP F 3 Oti, ^^'t't^^^n^ 
m (HM) ^7^«S«5(sf^5^^coj:^/j:S[^t>c^M (P 
M : Particulate Matter) ^MMT^y ^ )]^^Xi^^o 

:icoDPF3o«, m^\i^. ^jin(Dmm^&utL. 

i^)mt!c'^nrcm2m^t^^mz/\:=^ti2:sWzmmLx 
mj^^nxi^^o 

[0 0 6 2] CC7)cfcp>^ci:DPF 3 OTtl. KD P F 3 0 

\zmx{^rzmmt. 9crf^immzmx\zT^o mim 
^^zmxLfcmmt. miwtmtm2mmt^mx^m 
Mco?L^aoTm2iK££S'\^AL.> :^^^^xm2mmym 
opi*j[S;&^bDPF 3 orm<Dmn'S2 s^mm^n 

^br. m^^\z^^n^^u\^. m%-^^mimm 
tm2m^^^mx^mm<Dii'^mm'r^mz. m$^m 
m^zj^-oxmrn^m^n. ^xm^^f)^^m^^ri^z, 

L\zU^o 

[0 0 6 3] MtSb;tgm^2 5tc43V:»TDP F 3 0 

m2(Dmm,mtmm3 1 iz(Dm\zi<Lmr^^mz\t. m 
m%'S2 5p^^mn^mm.<r>um^zMJt:-i^rcmm.m^^ 



( 7 ) 

II 

[0 0 6 4] ^Tc. B»flBb;t#^^2 5fr^l^Tm2C0 

[0 0 6 5] mmnm^o^s 3\t. p^mmmif)mm 
igt^-«W}i^Lx\^mmmi(DM.^^Misb^ct\z^ 

[0 0 6 6] z.o:>^o\zm^^nrcm^j^^x\t. [^mM 

n 2 (DW^-^s- h ^i\'i.xm%^'s 2 4 (D^^'s^mih 
^n^o g^mfei^2 4co&ft^-vgM$n/c^^^:^fx 
(um) \t. m'bm^mi 3(D^-}d>/\ozy>^i 9 

[0 0 6 7] ^^m7?)^37-b*>7j^-f-;H 9 bF^(;i^Ar 

5^ - h' > 7i^-f - e. ^ it ^ n^^ciuex^. tc <^ o T 

[0 0 6 8] :2>^Uy'*)-/\^i^>^ 1 9 a|*3TEE 

<D^n.'^2 6p^\z^^f^m^<Dmi:) '^m^m&.^^x 
±^r^t. ^<D§r^<Dmtif)^i^mj£m^2 s^iffi.x 

T^^o.X.—^ 2 7 b^Wl^n^n. T^^:xX-^ 2 7 30 

[0 0 6 9] cco«^, m^^'^2 A^mn^m^o)- 

^;0VW/1X3lg§2 6^^bTi^^^^2 5-\;^n^fc 
a6> ^-tf >/N'>i/>^l 9 btI]5itA-r^»mo»ftfi:;^?^ 
Mii>U. i$'-t:>A'^i^>^l 9 brttC^A-r^^^c?:) 
|^x^;p:P, mi.i«l;^nt:^, ^-tf>A'::7i^>^l 9 b 
Jc*DiiT^~h:>7j^-r~-;K7:>[liex;^^;i/^fc^j»^n'5 
^x;^;i/^7^?^M^>T^o z:<o^M. ^-h'>7i^-r-;u:<?^ 
3 >:/ u -/ it jj^-r — $ ioiKx^;i/^7&^« 

[0 0 7 0] m$E^-\i>/\Oz^>^l 9 bib^^mth^ 

nrcm%\t. mm.^^ 2 5 ^m-^t^ i (Dmm.mmm2 
9-\^Af^o mi<Dm^m\:mm2 9x{t. m^^\z 
^^n^^itTKm (HC) . -m<tmm (co) . 

mitm (NOx) ;^j:(h^cDW^:^A^^;J^ti#h{[::^n^o 
[0 0 7 1] MIB^ 1 c7)g^^^^{bM^2 9 ^Mi^bfcfi^ 

mt. m^xD p F 3 0 \zmxiy. p f 3 0 \z^-d 

T#a+(C^*n§PM:f5^^*$nSp DPF3 0;C/>e» 

atfflb^ts^mti. m2(Dmm.mmm3 i-^mxt^. 50 
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[0 0 7 2] ^2 (7:>fi^m?^>ft:MI« 3 1 Tt^, nm^ \zm 

^T^K^fbTK^ (HC) , -mit^m (CO) , 

ti^^^ft;^ (NOx) m(D^W:^7.f^^. -rr^iD-^^ 

%Ei^rzmi(Dm^mtmm2 9\z:i5i,^xmt^n^^tsi 
^^'orcmm:^:^f^^^mit^n^z.t\zu^o m2<Dm 
n.mtmm3 1 ^mmLfcmm:^. mm.'S2 bi^u^y 
y-^mxi^%^\zmm-^n^. 

[0 0 7 3] HrftHbfc#^Sl=2 A\Z\t. m%n 

mmmn (egrmss) 1 0 of^mm^^n. muEOK 

MKlOOti. ffilBK^fe® 1 4J-SSi*$nTl/^^o tfr 

tBEGRalS§l 0 0 <^:MtB^m«^^ 1 4 <h (Dfig^gl5{4t3 
t^, WIBK^e^l 4tC:fefrti>HfttBEGRilSSl 0 OCD 

gip^B^r^gH-reEGR^ 1 0 it^WL^'^^nx^^^o m 

tBEGR^ion^> mm^uExm^^^n. wmmti 
(Di^^^\z)t.\:.xm^^^^T^z.t,t^^mt.u^x^^ 
a. ;i<7)EGR*i 0 iti, :^%mz%^m.mM^i^^ 
mm,'r^^<Dx^^o 

[0 0 7 4] H^tBEGR^ 10 1 \Z\t. MEGR^ 1 0 

1 (Dmm\zMmi.rcmm.m^^mt]r^EGRmm±> 

it 1 0 27!»'S^O{\|-frte>nT(/^^o C:<7>EGRgga?-t>-U- 

10 2i:bT^^, m^\^. EGR#1 0 1 (^Mgfli^J^'^tr 

mmi^xt&ini^±^mm'r^^mm.^^m^rz.'^^9'>i^ 

a;^-:^-^. E G R# 1 0 1 <7)ffigHKlf^t::aiib UTlUe 
[0 0 7 5] stJlBEGRilSSl 0 0 (Dy^^\Z\t. iSEG 

KM^i 0 op^^mn^nm mT. EGR;^;x<hf»-r 

^) ^?^^-r^fca6cOEGR^-^ 1 0 3;^^^ISttbtlT 
l^^o RfrlBEGR^-^ 1 0 3li, :$^mM\Z»^^}^m^ 
^^nm't^h(DX$)^o 
[0 0 7 6] itftBEGR^ — ^ 1 0 3 tCt^> 2*<Z)iBe^ 
1 0 4, 1 0 5/O^^^^n, cn^) 2*:(5D@a^l 0 4, 
1 0 5t^, f^^.^i5l<^?^3^7K7&^^i^'^ift^^M4'{Cft,^. 

'r^rcisb<D^i^ji^— 10 6 ^:^^ji0^$nT^.^^o 

[0 0 7 7] taiBb/^c 2 2^(7)82^1 04. I 0 b(Dvt> 
<D—:^<Dm'^l 0 4\t. MtB-7vX^- 1 0 6 tC43UiT 
?&aJ$n/^?&ai7KO-gB^MfBEGR^7-^ 1 0 3^» 
<^ca6OgHl^T^0, t>e)-:^C>iH^l 0 5^^, HiflBE 
GR^-^ 1 0 3rt^amb;tt^<^)?ffa37K^Hfj|3^vX 
^-1 0 6^2»<:feJ6(OBB^T^^o eAT-etd:, W 
IBSB^l 0 4^?^^7K2^A^l 0 4<hl(5b. MtBlBS 1 
0 5^?^aJ7K^tti^l 0 5 <hS5-r^t>0<hT'5o 

[0 0 7 8] «IfB?^ai7K«tti« 1 0 5<D5^4»tC«, 

aiTK^tbsi 0 5F^cDg^s§^Mfflr^^i^^i o 7-^)^ 
tt^nri^^. zKD^ifi^i 0 7ti. iKii[jm:^;if^*TOD^ 
n/t t^\zm^'t^ mmmm#f,i: ^xmj&^tix^^^. 
[0 0 7 9] z.(D^o\zm^^nrzMmnmmmm (e 

GRmm) X\t. EGR#1 0 iT^^^^^nStEGR 
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[0 0 8 0] ^<^i^, mm^i 0 7i!)m^^m\z^^ 

^vx^- 1 0 6 <h?^ai7K2lAl^l 0 4 iiEGR^ 

-^103 (hj^aiTK^atiw 1 0 5 h^^^zmmmm^^m 

EGR:;^fX<i:EGR^ — ^ 1 0 3 F^^rti^-r^J^aiTKci: 10 
[0 0 8 1] EGRiii^Sl 0 O^^LTl^^^felf 2 

ee^^^^i 4-\ji^^nfcEGR;^fxti, 

[0 0 8 2] CCT. EGRlSX\Z\t. 7K (H: O) ^ 

i^s^fb^^ (CO,) rji^<D^oiz. s^f)mmr^c 
nxi^^o z.(Dr^^. EGRi57.tm'^%^\z^m^n 
(Nox) (^^^ft;&^W]*y^n^>o 

[0 0 8 3] HfC, EGR^-^ 1 0 3 tC:fcl/^TEGR 

:^:^^^i^m^nrzm^}tt. EGR;tfxg#:<75M^;o^MT 
•r^<ht'bfcEGR:^x(7)«5:5®7&^ag/h$n^;^8e), eg 

%umi}^^m\z±^-r^:itmj:<t<;.^t^h\z. mm 
^mzm^-^n^Wj^cDm {mm.<Di^m) f)^^m\z^'p 

T^Ct^^U^^o 30 

[0 0 8 4] ±$^Lrcj:,^\zmf^^nrc[^mmmi\z 

(ECU : Electronic Control Unit) 3 5;&<#fiS$n 

mm<D^mzft^cx\^mMm 1 oji^t/^^^afHaEp-r^:! 

[0 0 8 5] ECU35tCf^, ^ ^ > 7}?>^ a >-tr > 
1t4, 7K?^-fe >-!t 5 , «JS^ef/£ir>1^l 3. xTy'n-;?^ 
-^17. ®^m^ir>lt 1 8. XD^y h;i/^J^>?'>3 > 
-fe:>+h2 3. ^^mMS-tr>it3 2, EGRII^-tr>+M 40 

(Dmf^m (T^±)mm) ^zmt-Lrcmmmn^mij-r 
^T^ir;uffi^-tr>it3 6 ^mmm^^i^xmm^ 

n, ±fgb/i^Mi2:>1tOffl;ti«^;6iECU3 5tcA:^ 
[0 0 8 6] -yj. ECU3 5fC«, «^5|efiai!^# 3 , «K 

5|Bf^>:/9. 7.D^y h;i/ffiTi5^^^x-^2 2, P^ig 

D^TiJ^^r2-X-i$^3 4, EGR^lOl, 1 0 

U 3 5 75Wlfl?IT^C<t;&^oJi8t::;^ct-:>TliS, 50 
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[0 0 8 7] ECU35«, mZlZy^-T^V 

\z. m:^\^^j^7.4 o\z^'Dxm:s.\zmm^nrc. cp 

U41<h, ROM42«i:, RAM43<i:. nv^Tv^f 
RAM44i:, A:^#-h45i:, Hi;^*- h 4 6 
M;^^ch(ht>fi, HiftBA;bxK-h4 5{cg^^n;/^A/ 
Y^^>n—^ (A/D) 4 7 <£:ffl;^Tl/^'5o 
[0 0 8 8] MfBA:^*— h4 5«, ^3:^^^VlyB 

>±>'^4(D^o\zy'i^^Mnm^^(Dm^^mtiT^ 
4 i^RAM4 s^minT^o 

[0 0 8 9] tftlBA:^^- h4 5li. 7i^W^>^S. m 
5|sfJE-tr>itl3. x.7ya-^-^ 1 7 . m^mLm±> 
•tM8, ::^D*y h;P4?>?v'3 >-t>it2 3, ^^fS^ir 
>it3 2. r^ir;l^Ml^-b:>-tJ-3 6. ^O^. EGR^^ 

±>-^i 0 2m(oj:o\z. '7i-a^iE^m^<Dmn^m 
timn^cpv4 i-^RAM4 s^mmt^. 

[0 0 9 0] mft3tti;^J7jf-h4 6^^, 3 . m 

m^->:/9. AP^y h;i/ffiT^^^x-^ 2 2, 
offlT^^^x-^34, EGR#ioi, mm^io 

irnhmmm^^Lxmrn-^n. cpu4i;6^e>m:^ 

9. AD>y h;!/fflT:^5^ii.X-^2 2, SmiglK^mT^ 
^jlX— 3734. EGR^lOl, ^-Sin^Wifl^lO 
7'\illift*^o 

[0 0 9 1] ^IBR OM 4 2 3 ^ftO'^-T 

'r^rz^<Dmn^>^mmj\^-^>. An>y h;u#2 i 

3 3^$iJt$p-r^^ca6O#»^^0^J^^;U-^>> EGR# 

1 0 i^mm-r^fci6(DEGRmm)i--'^>. mm^i 
0 7 ^mmT^rz^<D EG R}^mMmju-'f->^(D^m 

rr/Vtr—i^ayzfa^yAlZtU^. EGR^ — ^10 

3 cois* J9 ^^mrarcJ^oE G Rig* 0 

[0 0 9 2] MtEROM4 2ti, ±§0 bfcr T^'J '> 

<i:S*«3|sfie*fs (a*ft^*jfig*f^r0i) t<Dm^^^7^^ 
mmm i <Dmmvimi^^'e>u-)i^7p^<oEm^t3t(D 

oM^sow^^yy, \Hmmmi<DmmvtmtEGR^i 
0 i(Dmmt<Dmm^7RtEGR^mmmm'^y^. \h 
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[0 0 9 3] MiaRAM4 3\t. ^±>1^i^^^(Dmijm 

#^j»;^^nSo 10 
[0 0 9 4] HrlfB/N*>y ^T^yyRAM4 4tl, nmmm 

T^^o WaBCPU4 1t^, tnfBROM4 2tCi21»$n 

"O^m. EGR^iJt^P, EGR?^ifl$iJ1®^^fT-r^<ti:t> 
tc, 2|s:»^(7>S©^;rj:SEGR§S^Dfij;^^0W^llfT-r 

-So 

[0 0 9 5] mTLVi. m¥^^^i^%mx\t.. cpu4i 
AM4 3tctB»^nTi^^«piHite»<hri:7-fe;uw^-fe 

>1t3 60tb;^m-^ (T^^-ir;i/^^) ch^^^tbTo C 

*«l^a (S:*:*^«^I^P^rBl) ^^m-r-So CPU41 
7K?^ii>1t 5(^)m:'j{i-^M. X7>'n — p^-i^' 1 7 

mm\zm^\^xm^^:^m:¥km^nm^WE\.. mti^m 30 

[0 0 9 6] ^^W^SI^BtW^^^-r^^'&fri. CPU 4 

^nn^%^t^. CPU 4 1^1. 7Kia-fe>1t5c^tli:t; 
[0 0 9 7] ^5|efiei^NPPBl(t:»4«I^P#^ch^^^^$n 40 

^t.. cpu4i«, m^mm^^nm^^^y^it^^'j 

v3>-t:>-y-4(75m:^ft^«h^ltt5fL, m$E^9>^:^ 
>?5>3 >-fe>1i-4(DHi:^jm-^;0mtB»:ft^MIS$^B#^<h 

Mit^-rso cpu4n^, mnmm^3\zM't^mmm 

[0 0 9 8] mnmMmm\z:^^^x{^mmmi<Dmmvt 
m^^r^ \^jimmv^m\z;^^m^\t. cpu4i«, tk so 
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mr^mmm<DiiFm^mm^/'i^:^-^^{.xmmm 
i(??@S7-r H;KEiKSSc^sttti-r^o ^vx. cpu4 

[0 0 9 9] ^^tC, e^Jlsf^VT'StJWe^. CPU 4 1 

r^±)im&h^m,^ih'to cpu4i(^, 
r^-^^jmm^zMJt^i.rcEmj^ti^MmT^. m^x. 

CPU4i^i, mm^th&tiMm'^y^^T^±::^L. 

mM^^mEEt}\ztmsi.r:iBm^>':f9(D^tm&t3 mn 
MtBt»44^>y 9 (cEn*D-re. 

[0 10 0] CPU4 l\t. U=^>U—)V7\Z 

\zm':5^-^xm^mPf^^y:f9\zm\\r-<^mmmmm^ 
[0 10 1] ^fc, TsUy v)vmmx\^. cpu4i 

m^.\t. RAM4 3JCtBtt$nTI/^^tffiPIiie^<h 
T^'^)Vmi^t^m^m^. CPU4 1^i, 7sUvh)V 

mmm)i-^y\zT!7'^7.\^. mmmmm^WLms^ 
^-^Dmmz^j^^^i^tcL^mTsuy h)vmm^nm^ 
cpu4i«. mt'd.7.uyh)mmzn)^^\^fcmw} 

mti^7sUyV)VmT^'f'a,T.-^2 2\zmW't^. M 
\Z. CPU4 1fi, 7.Uy h)Vi^-Ji^B>'^>^2 3(0 

V)\^mm^(D^^\zm':5\,^xmu7.uy hjvmy^^zi. 

[0 1 0 2] w^i^o^jfPTt^, cpu4ni. p^mm 
m 1 f)^}^mt&mm<r)mmmmvtm\z^^m^^. m^p^ 

m\z-^'f3^i^wi'^m\z^^m'^r^^\z. nm^o^s 3 
^m^:^\^^mm'r^<mn.^omT^^^:j^-^ 3 4 

n\znft^i.xmnmmmf)mm'^n^z.t.u^o ^mn 

[0 10 3] EGR$iJtBlT:ti, CPU4 1t^. RAM 4 
3tcfB1t^nT(.iS^MlHlKS:, 7KMir>-t^-5(7:)tB:^;fi 

^ (}^^yKUm) , T^-tr;HI^-tr>-tf3 6(7)tH:^m^ 

(7^±)mm) ^^^^tbb, EGRSijtaico^fT^f^*^ 

[0 10 4] ±$^l.rzEGRmmm'n^^hl^X\:^. 1^ 

m7i^iMLmtm^Mm^:k±\z^^. [Hmmmi^^^mm^-^ 
^mmmm^ys±mi^Lxm^^nx\^^^. y^izjmm 
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CO 1 0 5] ±mvrz^3rjiEGRmmmn^m^j^iL 

tr^iumm^^zm-zsi^^x e g R^mmmm-^ y 

[0 10 6] ±M\^tz.^oU'EORum'm=x^^ 

GR^i 0 \^±^^m\z%^-t^<wm-t^. Mfc, 
EGR^JWTH, CPU 4 ltd:, nmmm\<o^x'^% 

l[^/t^p^-^57a:LTEGR#l 0 \ (r>^m.^y — Y 10 
^Jffll-r S , t/^t)«0^EGR#>'^-hVN*^;;iJ7 

[0 10 7] EGR#:7^ — hVX^y^^iJ^T^^, ««JA 

fr^, cpu4iti, r^'^)v^m.^mm^m,^m^n=y 

[0 10 8] ±t2Lfc^]iISfCj;0 gS®A^a«3&^ft^ 20 
^n-5i:> CPU4 1t^, R AM4 3 (Cf21t$tlfcXT 

CO 1 0 9] BQtBUfc^^<DKA^^ft5&WB@^©A 
t)^i>;^j:i<^Jl^{c«, CPU4i«, EGR#l 

0 1 ^^^SIfl#^i±^o ClOD^^, EGRilg^lOO 
4^?lfEAT'6EGR;^*Aft;0^*M^i>b, 

n\zj;^^cxp^mMm i <7)m^ 2 F^t'®:A^n'S) e g r 

T.m^m'pr^ctJ.zf^^. t<D^^. mmmmKom. 30 

CO 1 1 0] -s^, mm(D^A^^m^^Em^A^m,m 

XD^^^m-^^Z^t^. CPU4 1t^, EGR^lOl^m 
^a^#$-&^c Z.CDm-^. EGRMg§l 0 0)6^^)©^ 

fe^i 4'\§f£A'r§EGR:^fxS:o^iiJ!iDL, ^n^cc^l: 

Tf^^^H 1 <D^m 2 P^fC^A^n^ E G R;^X*;0^ti 
iJDT^c dco^g^. i^i^^l5lcDmi^2i^tcKA$n^ 

\zrji^o 40 

[0 1 1 11 EGR:;tfAS^JtJ!)P^-y:'5>ikl^Si^^^'5^'& 
\z. gEf::EGR# 1 0 1 :<f^^M^*^tcd5e<h, CPU4 
Iti, AD^y h;i^#2 1 ^H^^P^m^$it^-^< An 

□ h;u*2 1 ^DTmiz&imr^^^^'Sl 4tc*5tt 
-5K^fim<^ftmS^7!;^*;^^<?'cJ:Sfc«6, EGRMS^l 
0 0:6^^>©m^Wl 4'\KA$n'5EGR;^;A«;i>^fiiJD 

[0 112] f^. mm\^rcmmm\^. ^s?>^^$nT^^ 
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<3b@gKASmg<h<D{iMJC^&i;TiEM^nSpJ^MT 
[0 113] EGR:^;A?^a]*'Jfflifr^. EGR^im 

'f)^mnv^m\z&^h^\zmn^ti^mmx&^o z.<oe 
GR:tJx}^mmmx\t. cpu4iti. EGRis:^}^n 

^m^f&iLl.X^^^t^\Z. MM^l 0 T^M^^itT 

0 exr^m-^tifcr^mTKo^—^^EGR^ 
1 0 sizmm^-^. ii^i^TEGRM^i 0 o^Stn^ 

EGR;^fA<£:?^a]T^o 

[0 114] ±tBbfcEGR:^/AJ^ai^fr<hL.Tt;i, tK 

[0 115] :^\z. i^^m<D^mtu^EGRm^Dn 
^mm\zr:>\f^xm^^o ^mm<omm\zib^f)^^EGRm 
^K^n^mm^t. egr^-^ 1 0 3tcis^o?^^'^^b 
x^^^f)^^t^^m&'r^rzisb(Dmmx$>v. {^mmm 1 
comm^mt)^EGRmmmnmmz$>'DX. k^. eg 
R^y^-i'/^y^ mm-^mnv^m^z ^ ^ (c^it ^ 

CO 1 1 6] :^mm(omm\zi^^^EGRm^om^mm 

X\t. CPU41t^, EGR^"^ 1 0 3JCiS^0?^)^^ 
^VXl^^U^^t^<DEGR^l 0 KOrnm (RT. »2p 

EGR^mmtm-r^) tEGR^^on^mmo^mn 
E G R# 1 0 1 c^r^^ my. n^m egr 
^mmtmir^) ^^it^-r^z.t^z^o. egr{7- 
^ 1 0 3\zm^D-f)m^i^x^^^'f)^mt)^^m^\'r^. 

[0 117] CieiT% EGR^-^ 1 0 StCig^O?!)^'^ 
^LTV^^^^fri, EGRilS§ 1 0 0 7i^^e®:^^^l 4 

^mxr^EGR:^xm:^m(^T^rzisb. \^mMm i\z 
®A^ns EGR ;«/Aa7&^«'>'r^f^:b 0 \z^mmm 1 

[0 118] ■ri^cCt:)'^,, EGRi^-^103 {Ci^^O;^^ 

{zU^o CcDcfc^ic*l^cD®:A^^»;0^'e^®:A^^S 
^±m^^. EGR^7^-HA*^y^WfCJ:oTEG 

R^i 0 1 (Dmm^m^<Dmx^%m^EmmA^^m 

[0 119] SeoT, ^pj^effiEGR^MST&^SipEGR 
#M^i:0::^^ttnt^, E G R ^--^ 1 0 3 tCtS^ »P 7^)^ 

^^i.xi^^^h'm^^. hz.^x. p^mmmi(Dmmvt 
m^mit^r^h. -^ntcf&DTEGR^i 0 ico^Kt) 
^^^^n^fcisb. m^mEGR^mm^^m^^mcop^ 
mmm I (^m^^m^t. mmE GR^mm^mm vrc^ 

C 0 1 2 0 ] ^Z,X. C P U 4 1 1 (Om^ 
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<, ^^^^"^2 4\H\z^n^mm<D&t3^m<rj^K)^r 

Vifci6, TztXEGR^-^ 1 0 3\zm^Ki:^^^±LX 

[0 12 1] ^tc. [HmMmif)mmmmvimtm-'(D 
m^^mjz$>^m'^x*^z>x^. x.yyu—:^-^\ 
7, EGR#ioi, EGRm^^Ly^\^2m<o^n 

^fzisb. :^mm<ommxj(ts mm(DEGR^mmf)mm 20 
mm^K}mmm^i^±:k^^^m'^\z. egr^-^io 
3izm^o^m±L'X^^^iim^r^<kv\zL.rz. 
[0 12 2] i^T. ^mm<Dmm\zm^EGRtB^Dn 
mmm^zr:>\^^xM.^mzmmT^o cpu4it^, eg 
RB^Dm^mm^m7'r^iz$>rzK). ms^z^r^o 
rjiEGRB^r)m^mm)v-^>^^n-r^o c<oeg 
Rm^Dm^mmji-'^>\t. egr^^^^- hVN-^y^ 
mm^^mn^nxi^^^^MT\z:^^^xm^mmm 

^m) ^zmoMLmn-^n^ji—^yx^)^. 30 

[0 12 3] EGRBg*0*J^^Jffl;i/-^>-eti, CP 
U4 1ti, 5fe"rS 3 0 1 tC:j3liTRAM4 StClSJ^^n 

fcEGR^-^^^^IBti^^^T^-feXb. mrlBEGR 

m'My^^^mmMmz "o" ;^?^'iBti$nTi.i'57!>^^;6^^ 

[0 1 2 4] tt[tBL^cEGRm«^^yaHft^i^«, E 

GR^^*-^ 1 0 3\Z^^^^^^±l.X\^^^t^\Z{t 

"1'' mm^n. EGR^--^ 1 0 stcfg^o;^^^^ 
vx\^^tj:\^^t^\z\^ "0" mm-^ti^mmx^^o 

[0 12 5] Mf2S 3 0 1 \Z:}o^^XEGRm'^y^^tE 40 

PU4 1«. ^ju—^xomf^—Ri^T^^. — 

tfrtBS 3 0 1 \z:}6\.^xEGR^'^y'^^$mmmz 
"0" mm^nx\^^^^n^Lrzm't\t. cpu4i 

S 3 0 2^ii^, RAM4 3 7&^^«illiHl^»:, 
-feJl/^^-lr>1t3 ScDtH^^f^M (7^ir;i^^^) . ^ 

XD>y h;^#>?^>3>^r>1:^2 3CDm;^M^M (y.ny 

hjmm) , sp^iRDffiT^5^ii.x-:$'3 4tcEntt$n 
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[0126] S303 X\t. C P U 4 1 fr^. flfffB S 3 0 

2 xm^m i.rz^my'-^ \zm'::^\^^x[Hmmm i (Dmm 
^mf)mmmm^m^m-o:>mm^m\z^^i^^^^^^n 

[0127] -^(Dm. c p u 4 ui, mmm^mmm 
m^i^m\z-^^ir^mmmu^tm-'X^^. y^^jm 
mt)mmmm^m\zM^f^ r ^±i)mm^im-x^^. 
mMmmmf)mmm^v^m\zmi^mMmmmhm-x 
}^m7Kum^mmm^vtm\zmir^}^n7i^umii 
i^--e^^, y.ayh)mmf}^smmmvtm\zmf^ys 

3 4 \zmw^nx^^^mmm.Mmmm^^m\zm\^^x 

^mT^'^=LX,-^3A\zmvi'^nrz^W}m.titi 

W\—x^^. t:>f ¥ z o\zm^Kitim^iyX^^Uh^. D 

p F 3 0 (on^^mmmn^m\z^^m<D0kWti^WLtL 
\^x\^^^i3^^i)^^m^\t^z.h\zx^. ^mmmi(Dm 

'm\r^^o\zvx^^\^^. 

[0 12 8] '^\Z. CPU 4 Iti, Ait^iytz^mzm 

^)y^m'ifsyf^<Dmmm<DYfm^m^%m.\.x. nm 
mm 1 <Dm^^mt^mmmu^mhn-(Dmm.^m\z^ 
^f)^^f)^^nmT^^'^\zvx^\^^o 
[0 12 9] mrtes 3 0 3^^^xnmMmi<Dmu^m 
i)mmmu^mhn-(Dmu^m\zt^^^tLn^\^Tzm'^ 
cpu4it^, *;u-^><Di^ff^-s.j(^Tr^o 
-yj. w\us3 0 3\z^^^x\Hmm.m\(Dmm-kmi^m 
mm^^m L n -<Dmu^m \z$>^t.m'^\^rz^^\^. 

CPU4ni, S 3 0 4'vjl^, EGRM^-tr>+l- 1 0 

2(Dn^i^mnm. (^^u^^egr^^^) a^^t^o 

[0 13 0] S 3 0 5Tli, CPU4 1^i, ROM 4 2 
-vT^irXb, S2pEGR#S^<£rS8^[±5'ro S3 06 

x\%. cpu4ni> mt^s 3 0 A\z^\^^xxti^nrz 
n^mEGRi^m^^m^s 3 0 b\z^\^^xm^\^\^rz 

S*E GR#P8^<t ^itt^b. ttllBf^J^fflEGR^^^ 

f)mmmt$^EGR^m^^Kim^mm\^}s±,i^^^^i)^mf)^ 

[0 13 1] mItBS 3 0 6 tC4oliTMIB¥iJ^ffi E G R^ 

wimf)mmmmEGR^mm^^m^mm\^j.±i^'^^^h 

^'J^Ufc^^t^, CPU4 1t^, EGR^ — ^10 3[C 
iSS0;5/^^^LTl/i^^^;^ctU, S 3 0 7 IC*5V^TRA 
M4 3CC>EGRS«:7^^t3tS«S«tC "1" 

[0 13 2] — MIBS 3 0 6 (C^oViTtfllB^y^ffiE 

G Ri^mmiimmmf^E g R#MScfc o B^^^^eA^;^ 

^</^cJ:Vi<hfiJ^Ufc^^t^. CPU4 1t^, EGR^- 
^ 1 0 3lC|g^D?!i^^^bTVi;^j:li<h^}^j:L, S3 08 
(C:fel/iTRAM4 3 (^E G RS^:7 ^ ^IBti^^tC 
"0" $S€Ji^3t*^, *;U-f='><0^fT^i^7T'5o 
[0 13 3] JlCO^-^fCC PU4 1 ;&^EGRiS^a*iJ5t 
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nmmmm\z:^\^^x. mm^nmmmm\z:^n^EGR 

[0 13 4] :^mm<DmmX\t. EGRPi^-fe>1t 

^10 3 cDfg^ 0 tim^-f^m^z-Di^^xm^rz^^. lo 

^\t. CPU4 IT^^^EGR^I 0 l-vPpjp^n^iEib 
m :^ i: fc*f ^r^ U ;^ciKft m <i: ^ tbK U T E G R 

^ — ^10 3c7)IS^O^#'J^'r^cfcptCbTt)J:l.i» 

CO 1 3 5] <mm(Dmm2>:k\z. :$:^B^\z^.^mn. 
nmmmm<Dm^Kim^mm<Dm2(D^mmm^z^^^x 
m4\zmr:s\.^xmm^^o mj^<Dmi(Dmm 
(Dj^mtis.tji^mmz'oi.^xmmh. mmo^^m^z-::)^^ 
x^t^a^m^M^'^m-r^o 

[0 13 6] mm<Dmi<Dmm(ommx\t. m^^eg 20 

R^mm^mmEGR^mmh^it^r^:it.\z^-DX 
EGR^-^ 1 0 3(Dm^D^m^^^m}tzr:)\^^x]^-< 
fz-fy^. ^mm(r>mmx\:s.. mm<Dmmmm(oi^t^o\z. 
\^mmmi^mmm^^m\z&r)M.^EGR^-'^ 1 0 
3\zm^o^m^i^xi^T^^^h^\,zmn^nrz^^mm 
iz^^x^i^nrcEGR^mmtm^mEGR^mm^ 
mi^x. EGR^—^ 1 0 3<D^^K)^n^T^m\z'z> 
i^^xm^^. 

[0137] ^KDm-u. CPU41ti. EGRi5^ — ^1 

0 3\zm^D-f)m^vxi^u\^^m. nmnmm 30 

mm^m<Dmmm^f)mhr^>^^a\z^m'^nrz^x^^ 

X. EGR^y4-}^/^y^pm-^^mn'^nx\^^^m 
\z. m 4 \z^r^ ^UE GR^mm^^mm)i-^>^ 
m'r-r^z.^i\zu^. z.cDEGR^mm'^^mmju-^ 

^a6ROM4 2<7Dm^«S«(C|Btt$nTli^;U- 

[0 13 8] EGR^mm^'^MmJl-9->X\t. CP 
U4 1tt, S4 0 1 (C43(/iTRAM4 3;5^e>^^ 

0^1^, I 7 (Dmt]mnm (^^co® 40 

A^^ft) . EGR^y^-V/^y^mm\Z^^^Em^ 

tjm^m iysuyhjmm) . nmi^omr^^^z^.x,- 
^34 \zmu^tix\^^^mmmij^<D^my'-^^^^ 

[0 13 9] S4 0 2T'«, CPU4 1fri, t&|BS4 0 

1 \z:i^\^^xm^m^nfty'-:$^^/^y^-^h\^x[^m 
mmii)mmmmvtm\z$>^t)^mi^^^mi\r^. miss so 
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4 0 2 fc:fe(.^Ti^«s«m 1 y)mmmmvim\zfji\^^Lm^ 
i^tzm-^it. cpu4i«, mmvrzS4o i^i^(Dm 

[0 14 0] tftlBS 4 0 2(C*3l.:^TF^«S^I|l:^>^ 

smme.v^miz^^tm^Lrcm'^it. cpu4n^. 
s 4 0 3^m^. tijiss 4 0 1 \z^i^^xm^m^nrz^ 

x^m.mf)^mm^x^n.m\zi\s.^i.x\^^^f)^m^^mw\ 

[0 14 1] m^s4o 3\z:isi,^xmm<DmA^^mt^ 

Em^x^^m\zi\5L'^Lx^^rj.i^tn^i^rzm^^t. c 
pu4i^^, mmi.rzS4 0 i]^^<D^m^nmmnT 

^^m\zi^'^L.x\^^^tm^iyrzm^^t. cpu4i 

\t. 3 4 0 4-^31^. EGR^II^^^M^l^^fTT 

EGR^mmmm-^y^tm^mmi 

^EGR# 1 0 1 OF^^^:, EGR^^ir>it 1 0 20 

mtimnm c^^coegr^w^^) ^(om^^Mmi^. 
mh^nrzm6y^^^m^i^xRAM4 3<Dm^mmz 
iBttr^o 

[0 14 2] S 4 0 5Tti. CPU4 1ti, EGR^r^i 

^m^tio>i^\t. CFV4 wzmm^nrzUi^Tsi^x 

$»-pTt)ct<, RAM4 3<Dm^mmz^m'^tl 

^^^m(Dmnmw^^^mr^rz^<D^i^mmx$>':>x 

[0143] S406 X\t. C P U 4 I {t. WtB S 4 0 

b\z:^i^xw.m^nrz^^\Bi^ti^>^ : c(DtiO>^ 

[0 14 4] mfiBs 4 0 6 \z^\^^xmm^^mWiti ^ > 
rzm^\t. cpu4iti, w^iyfzs 4 0 lu^cDmm 

[0 14 5] MtBS 4 0 6 \Z^i^^xmm^^\Bl^tl^> 
^ : C<Dtl^>^mf)m&^^ : Ni^±X^^iim^ly 
Tzm-^^t. CPU4Ui, S 4 0 7^ii^, RAM4 3 

\z$m^nrzNm(D^^m^m^mi^. ^n^Nm<D^ 

[0146] S408 X\t. C P U 4 1 "J^ib^ib ^ 

nx^^^mmEGR^mm^mm^^mmxmiEv. mm 
m<osmEGR^mm^mrzusmEG R^mm^i^x 
RAM 4 3<Dm^mmzmm-^^^o 

[0147] CPU41ti, S 4 0 8 <?)fi[lli^*fT 

EGR^mm^^mmji^-'^>\z^n},:x. egr§^^^5 
mmmm\z^m^n^mmEGR^mm\^. x.yyu- 

— EGR#101. EGRMSir>1^l 0 2 
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[0 14 8] <m:m(Dmm3>:i^\z. 

[0 14 9] mm(omi<Dmm(Dj^mxit. egr#i 

0 l<OMlS$/^^P<-^i:bTEGR^ — ^ 1 0 3(D§^ 10 

mD^P\^^^m\z-:Di.^xm^rc^^. :^^m<Dmmx 

EGR^ — 1 0 3<Di^^0^P]^^^m\zr)l^^xm^ 
[0150] Z,CX\ EGR^-^ 1 0 SJCfS^OTi^^ 
^n^Clr^l;TEGR^-^ 1 0 3 <D}%m9J}mi!)mT 

T^ctlzU^o 

[0 15 1] w-ox. m^Mmi^mmmmmm\z^^ 

&mm^^m\z$>^t^x^^x. egr^-^ios 
\zm^D^m±i^x\^^u\^^ii^\.>r^i.^^^<Dif^m9J)m<^ 

O^TLfc^'&ti, EGRi^-^ 1 0 3(Cgg^0;&^!«^ 

i^x^^^^tm^^^cL-^^x^^o 

[0 15 2] EGR^-^ 1 0 3(0}%m^m}it. EGR 
I 0 3\Z^X'r^EGR:^7.<DUm i^T. ^ — 

'yX^T.Umtm't^) t. EGR:i7-^ 1 0 S^O^e^yjit 

mr'5EGR:tfx©ia^ (UAT, ^—^ih:^y^umt.^^ 

-r-S) .t, EGRi^-^ 1 0 SlCn^tA-r^^^^TKM^ch 

<h L^X—M\ZJ^is^^ C^^^X^^. 30 
[0 15 3] :B:f*:6^lC«, EGR:^'-^ 1 0 3<Dl^mJ) 
EGRi7-^ 1 0 3fCi5f£At* ^EGRi^Xta^^ 
Tin, EGR^:?-^ 1 0 375^b^ffl-r'5EGR:tfXMa^ 
^Tout. ?^in7KfM^^THW(h-r^<h, 
EGRi:7 — (Tin-Tout) X (Tln-TH 
W) 

^ii^^-o^xm-tct^^x^^o 

[0 15 4] :J7^^A:^X?M« : Tin^*J6'5;^^<hL 
X\t. (1) EGRMKl 0 0»c:*3(/>TEGRi:7 — ^ 1 
0 3<7)it±^JC>e^BT^gl5^t::M^-tr>-th^lxO{^ttT 40 
C^-yX:^:::^um: Tin^m.i^mm^^:^m. (2) 

-b->A':>>^>>j^i 9 b^r)Tm(Dmm.mmt^-\f> 
(3) j^mmmKD^x^^m^r^mT^Wim^imn 

[0 15 5] : Toui^*ai)S^r^i: 

L/Tt^, (4) EGRMKl 0 OtC^fel^TEGR^ — ^ 50 
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1 0 3<^)itTSl£tC^ttT§SBffitc?MS-ir>1f^^0#tt 

T^-^ffi:^XtaS : Tout^itS«lt±i-r^;^^. 

(5) EGR^<h-r>i$^-^-^2 0T«ttC;fett'5©^ 
M^^EGR^l 0 1 Tff£<^©MS[l= 1 4tc;i3ttSKm 

rM^ch^/^^;^-^^' t LT^-^tB;^7;f^^ : Tout^ 

^tti-r^:^^> (6) mM.^"^! A\z^\^^^%&-hhL 
mMm^-7.im^w^i^EGR\ o \ 

4tc^Dnt^SiMrMigOfe^{ii : T^^ >^"^-^ 2 0 

h^\Z. ^(D^-y^1i7.U,^^m^^XEGR 1 0 IT 
^0:^^%^"^! ^\z^\^^m.%M.^\T' tfrlB 
T' ;^>^*MI3Ti:--*&'r^J:'5fCi|xm?^^^fT'5:i^tCj; 

[0 15 6] 2^^JS<0?^^Ttl. ^-^A:yxrM^ : T 
in^*a6'5;^^chUTMaibfc (2) <D^^fe=^^J(c^ 
^f. ^-^tti:^:^iaS^ : ToutSr^d^'&Z^&^iibTSfljiB 
b;^c (5) (r>^^'^m\zmixmM-t^. 

[0 15 7] lastl, 

(DW^mi^^^^^mX^^. |§l5tCi5liT. ©^S^l 
4tC43(/^TEGR51£§l 0 ^ t,(D^m.W^^^^^m<D^ 

mz\tmkw&M\ An<n>Win^^% (»fm«hEGR:tf 
®^fas-fe>it5 o^^mo^tt^nri/^^o 

[0158] MJC, 1 4 1 4 

^^%m^-h^>^h\ti^M,^¥i\^^nx\^^^. U/. 
TT^i, xr^'J-^Tt^^y^J'X 1 6itTi5^(7)®:m^l 5 

lt-t>-9-i 8<h«^L, ®m^^i 4t-K0{^tt^n;t®: 
^r^S-tr>l^-5 0$m2®m?M^-tr>i^-5 0 ch^fi^T^tj 

[0 15 9] \^XV. ^-yXI^TsUm : Tini::^-^tH 
:^fAf^« : Tout(Dii^^JiIIlc^l.^TMi-<'6o ^feT, ^ 
--^A^^fXMS : Tin^«;Sr'5^^tC«, CPU 4 1 

mm^m'\i>'^3 2(Dmiim^m (^-t*>A^>^ 

>:5^1 9 bT«<?5#mtUS) (h, XTy'D-^-^ l? 

(Dthtiimm mmmmi\zmx'^n^mm.<Dm) 

-So 

[0160] CPU42tt, Km^EE:/^ir >it 5 1 c^tti 

tbx, SN^si^i 4(ci5ttssfmcom:^, -s-^^gi;^n 

[0 16 1] ^l/^T. CPU4 2ti, S^mi!a^iz:>-tf3 

s(DmMn^mtmm^-\f.ym^);th\zm':^^^x^- 
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[0 16 2] z.z.x\ m%um±>^3 scDttittmnm 

77 t= (Tin-Tl) / (Tin (1-1/ (P1/P2) 
* 0. 2 4 8) 

f^. :$'-b:>5^^ : 7? t t^, i$^-t:>A'^>?>^'l 9 b 

m^omt^^^fdib. ^i5bmm^\zij^tb. ROM42tc lo 
[0 16 3] tA£t?T, ±tau;^c3iife^tcsf^tas-fe>i^- 

'::7v>i/l 9 b^{-^AT^c:i:tri:0> ^-^Xi^TsU 

[0 16 4] 'A\z. ^-^th:^7si^m : Tout^^t^b 

CPU4lti. X7:7n~p^— 1 7 CD 
tti:^m-^M (rtj^*i^Uc®A^ti^fT^(D«) m 
l®:^ia*-tr>^t 1 8co[±i:^fi#M (n >7'U^y ■t^/^'^ 20 

S-tr>-t^5 Ocoai;^m-^M (EGR#l 0 lT^(5C)®m 

[0165] m^x. c p u 4 u^, \^mMm i \zmx 
^n^^m.^\z^^n^EGR:^xm<Ditm (egr 

m) t. 'f>^-^-^ 2 0 75^^j5gmT'5®:^<Df^S<i: 

[0 16 6] EGR^^re^^fi. CPU4Uj:. 

mMm 1 {c®A$tie®:^o^ft ([^^tll^ 1 tc®A$ 30 
n^fra<DS<i:EGR:^fA<7:)Si(7)mo) (h, xTy^a 

[0167] Z.Z.X. EGR^^EGRR, X.yyn — 

I loymi^mnm^GA. {^mmmi\z^x^n 

^m%(Dmm^G ALL tT^t. EGRm^t}^T<D^ 

mSi-rct.f}^x^^o 

EGRR= (GALL-GA) /GALL 

^mmmi\zmx'^n^mm.<r)mm: GALL\t. mm 
"^EEti-^iy-^s KDthtJimm cm^E,) p^mmm 40 

x^isb^cti^^-^mxsb^o mmi.tzmm.'^^-^^^m 
9J}m\t. mm^^m(Dm^tLxm^z.L'f}^x^^7b^. 
"^^mmmzi^iitfX^hK ^o\zLx^^\y\ 
[0 16 8] -f >i5'-iJ7--7 2 o^mmLfc^komna:) 

mijmnm^^ny t.\.x^ >^-^-y 200 

[0 16 9]Ml^^T, CPU4 2ti. 3>yU>yitA':7 50 
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s^>^ i' 9 a<Du>':fvv'^i^mhm 1 ^%um^>^ 

1 s<Dmi3mm§.ii^^>'fuv^/\^i^y^i 9 a\z 

mr^m^^\zRKLx:n>':fi^y'*)'/\ryiy-^^i 9 a 
«t AT ^ S3:m CO MS ^ g: ttl f ^ o 

[0 17 0] :2>^\yy'^J\r^i^y^\ 9 a fCli-T^^l 

1> ®^«m;b-fe>1t 5 1 <Ottl;bm^M<£:P2. 3>yu 
y^/\^z^>^\ 9 a;&^€>«EttiLfc®^OiE:^<£:P3. 
3>yi/^>1tA'^>?>iJ^l 9 a;6^e>«ttJ"r'5>K^coiaS 

7? c=T2* ( (P3/P2) " 0. 2 8 6 - 1) / (T3 

-T2) 

[0 17 1] mB:=i>':fUy^9J}m : v c\t. n>r/U' 
y'^/\'y-J>^' 1 9 am^<Dmx$)0. x.yyu — :A — 
^ 1 l<0^f}m^m.t.::l>^Vv^)\^'yy^\ 9 at^ 
^m^LfzMM.<omti : P3ch^/X^p^-^<i:LT*J6 
^CihTi^^-e^, zi>yu^yitA»>S^>y 1 9 a7!j^bi5tEtB 
Ltzmm.(om.±i : P3t^. ®^^m:^-tr>it5 1 (7)m;^ 
m^m (iii^^m) ;6^6<>5^-^-^2 Otc:fofrt^JEE:;^i 
^ ^ C i: <k 0 ^ <h T ^ ^ • 

[0 17 2] CPU4 2f^, ±|BLfc:*i?5fefCJ:oT*d6 
^ti;^, >i$'~i7-^2 0O?^Si^>i^<!i, ^>^ — ^ 

-y2^\zmxt^mm.<oumt,tf^h. O^-^-y 

2 0^ili§Lfctt(75®^^fMS^^HJ-r^o 

[0 17 3] Z.(D^^\ZLXEGR^t.'i>^ — ^ — y 
2 0^alaaL7t^^CD©mMS^:;^^5R^e>e>n^^:, CPU 
4 1^^. EGR^t, ^>^ — 0 — y2^^W^Lfz,Wi 
(OW%Mm,hi. m2KMtaSir>-lf 5 0(7)tii:/jm^M 

(EGR#1 0 1 J:»9T«?fE<D®MiaS, -^Uf^^^-y^ 
-^-^ 2 OtCj;oT?^i^$nrctTM + lrEGR:^A:^^ 

:fSXi^m : Tout^^tHT^o 
[0 174] Z,Z.X\ EGR^^EGRR, ^>^ — ^ 

—y 2 o^mj^Lfc'i^cDmmMLm^T'ico. m2K^ta 

T4=EGRR*Tout+ (1-EGRR) *Tico 

[0 17 5] ^CX\ ±m(D^\z. ^\z:^^^nrcEG 
Rm. ^>^-^-y2o^mmvft^k<DmwMLm> r 
2 m^i^m-^y^ 5 0 <D\^Mnnm^Rx-t^^ ^ 

[0 17 6] u±.'&-<^rz:^m\z^-:>xm^^nti^-y 

X^y.Um : Tin. IBcZSC^ TsU^ : Tout^. 
EGR^ — ynn%^=^ (Tin-Tout) / (Tin-TH 
W) h^^o^\ZRX^^Z,^\Z^K>. EGR^-yl^m 

[0 17 7] Se-r^T, CPU4 Iti. ±13 L/c^HIItC J; 
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[0 17 8] 

mmm\z^n\:^. [NmMm'^^m^m^^m\z^^t^<D 
mmmm^fDmmt. p^mmm'f)m^m^^xm\z^r)R 
'om^mmmmmzm^o^m±Lx\^^u\^^^i^(Dm& 
mm^<omm\zS'::^i.^rzmmmmt^}tik'r^^t\z^ lo 

[0 17 9] ^<Dm. mmmm^vx. ^mmmi^m^ 

mm^mjz^o. umnmmmm\zm^o^m± 
Lx\^^f^^^^{zmth^nrzmm(D^^m^^mi^x^^ 
^n^m^m^^^^t^z^o. m^nmmmm(Dm^3 
§h(ov)m'j>mmz^mvrcmm^^m±'r^ tft^'^m 

[0 18 0] ^fz. :^^m\zm^M^^nmmmm<Dm^ 

o^djg@jc^{/^T, mmnmmmm(Dm^\zi^m^m 20 
tmn6nx^^^m^\t. \^mmm'f)^Fm<Dm^^m\z 

^t^H t;: 0 So?^^^SfcfS ^ 0 ^^^^ LT i.^?^c 
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